i ch i Dm al tf tl i as ae | 
eee . +t _-/ 
‘te bf & ee é a® a . + eee ee i : i. & 


sti. 
io ata | fe 


THE NATION’S RIVER az 


A GOOD LIFE ON . @ 


THE POTOMAC 470—C 


PIONEERS HEAD NORTH TO 
CANADA'S “NOW” FRONTIER 430 


prague 










bs = 


OPAL CAPITAL OF 
AUSTRALIA'S OUTBACK seo 


“OUR CONTINENT-— 
ANEW GEOGRAPHIC BOOK 572 








“~ 
a 
= 
——<— " 
] = 
= 
=) 
| 
= 
- = 


= = 


SORT LOU 














T WAS A SCENE of stageering emotion. 
| A crowd of 15,000 people, the largest assem- 

bly in the history of Tahiti (pages 534-5), 
swarmed around and even into the waters of 
Papeete hurbor to greet the lining symbol of a 
proud past. The sailing canoe Nokile‘a had just 
completed, without modern navigational aids, a 
3,000-mile voyage across the open Pacific. 

But what should have been the warmest of 
welcomes was shadowed by press reports and 
ugly rumors of racial tensions aboard the canoe, 
a fisticht, a radio smusvled abeuurd. 

A small transistor radio was found long after 
departure from Maui, but no navigational use 
was ever made of it, A fragmentary radio report 
did reach Hobule‘a inadvertently en route; what 
it may have revealed of the canoe's location to 
the crew was far less precise than the navi- 
pator's own deal reckoning. 

The crew itself was not composed, as it might 
have been in times gone by, of homogeneous 
members of i village or an extended family, but 
rather of a disparate collection of tough, durable 
men, few of them had had experience in deep 
Water sailing. There were 17 people aboard o 
6O-foot canoe, baked by the sun of the doldrums 
or constantly drenched in salt spray. 

It seems a smal] miracle that only one scuffle 
occurred, That was a matter of three or four 
punches thrown by a crew member who hac! 
sampled some champagne tossed aboard {against 
orders) the day before Hokule‘a reached Tahiti, 
when the success of the VOVIE Wis wssured. 

Was it a symbol of deeper and more profound 
ricial tensions that are building in Hawaii as 
haoles—non-Hawalians—continue to pour in 
and the orginal culture feels the terminal pres- 
sure of development? Perhaps—but on this 
voyage, it did not represent the fierce ethnic 
conflict that appeared in early press accounts. 

We feel that author David Lewis has fairly 
presented both the trials and the triumph of the 
voyage. Like him, we also feel that the transitory 
frustration of a few men who had been through 
an ordeal should not discrectit or obscure a gen- 
uine achievement. Did not Columbus himself, 
on the mast famous of all voyages af discovery, 
experience similar difficulties with a fractious 
Spanish crew? His troubles have long been for- 
gotten in the triumph that followed I feel that 
history will do the same for the vovage of 
Hokule'a. When all is said and done, this crew 
ded sail 3,000 miles, without instruments, in the 
wake of their Polynesian ancestors. 
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The Nation’s River 432 
Storied stream of histary, beauty, and 
endunvered bounty, the Potomac ana its bywavs 


are re-explored by native oon dilan C.F. inher, JP, 
and photographer James L. Stanfield. 


A Good Life on the Potomac 470 


Corolinas Peyton, a vigorous &8, finds abundance 
for body and spirit in ulling 50 beloved acres 
heside the river's brodd reaches. A picture essay 
by James L. Stanfield, 


Canada’s “Now” Frontier 480 


Fdmonton, Alberta's capital, sends a new 
eenerdtion af ploncers to the far-flung oil and 
was cufposts and booenfowns af the frocen marth, 
Robert Paul Jorden and Lowell Gearpre report, 


Hokule’a Follows the Stars 

to Tahiti 12 

Like Polynesians of old, a miodern-dav crew piuldes 
acannon acrosy 3.000 miles of ocecin, nievigating 


by wind, wave, and celestial beacons, David Lewin 
aid Nicholas deFore (il share the adventure. 


Flonda, Noah's Ark of Exotic 
Wildlife 5348 


Giant faads that poison dogs, catfish that walk, 
weeds thet choke waterways threatens Florida's 
fcology. By Rick Gare and David Douhilet. 


Opal Capital of 
Australia’s Outback 560 


Aenny Moore and Penns Tweedie follow the 
harndvmen aid women whe brave Coober Pedy'y 
hardships for a share of its gem bonanza. 


The Ever-changing Face of 
North America s72 


Anew Geographic book traces the shaping 
of oar cominent and its ineredtble procession 
of fife—fram primitive sea creatures ti 
dinosaurs una, fiaally, man—aver the past 
4.4 billie verears, 


COVER: Marking iti transformation fram 
wit mountain stream fo siow-flowing estwery, 
the Potomac glides past Washingran, D.C. 
FProroeraph bv dames L. Stanfield. 


Just above Washington, DOC. the Fotonas exploels gs orer Creal Falls in a remnant 
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™ THE APPALACHIAN HIGHLANDA, 
where mountain and sky embrace in 
i li cet) sti enecuuring tr Linnea Wa SH TINES ait 
bom, and they in tur give birth to the 
South Branch and North Branch of the 
Potomac River. But these dual headwaters of 
what is often called “the nation’s trver” are 
ecological opposites, as starkly contrasting as 
midday and midnight, or meht and wrong, or 
nite tterall—iving and deacl. They have 
litte in common but their eventual inter- 
mingling und the passin for sea level that 
urges their waters on through chasms, val 
ty he ane PStuar, ret the if hesapeake Bay 
Sources of nvers are often debatable, for 
heacsprings muy be multiple and thev. usudl- 
ly lie in bosky, hidden places. So it is with the 
Potomac’s South Branch, which has two forks 
with their own remote sources. Aut for me 
and for many the South Branch begins at the 
heacl of tts main stem ina spring on the farm 
of Jacob Hevener, 3,150 feet above the sea, 
near the tiny crossroads hamlet of Hightown, 
VWirrima. There, fom an embowered crevice 
ina hillsice meadow, the first. drops seep anc 
gather and tockle 
l crouch above the Potomac’s first pool, onl, 
ll inches wire, but in my mind's eve | see the 
rivers mouth, mone than 1] miles across trom 
Point Lookout to Smith Point | see it as | 
have all too often before, a maelstrom of 
white, a fury of wind and wave smashing at 





ri saulboat anc my COuUraee VW hit a contrast 
to the initial mustering of the river's forces in 
the meadows shadowed and silent dell 

The water of this first spring courses quiet 
ly down the wicening floor of Bluegrass Val- 
ley, and from the hich, inviolate hills on cither 
side other springs tumble to jom the stream 
hese are swifter, noisier waters: not forthem 
the muted susurration of the lowlands; they 
burble and plash and brawl. Where they join 
the main, pools form, their surfaces green 
wilderness flanked by 4,000,000 people. with tease end then the waters rise on, 
down rapids that are now crvstal staircases 
for trout, through meadows where black 
cattle browse below white farmhouses. Blue- 
crass Valley ...as lovely and as tranquil as 
the reaches of Eden. 

The South Branch continues pure and ap 
nealing throughout its 133-mile length, This 
is the stream of my bovhood summers. Gince 
l knew it (Continued on page 437) 
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Cutting its first channel, the 
infant Potemac frisks through a 
notch near Hurhtowt,  \ initia 
above), on an icy merning. Here 
the South Branch bepins to pathet 
an widen along a northesst course, 
mpanion to hence pastures 
nent) and hardwood forests 
From its crvstal mountain soli 
Lunde, 1 fiews on 2 one of the nn 
tons most Steed ated debated 
river rhe Potomnc rum iron 
Tresh to brackish, here polluted, 
there clean, pressed by urban use 
or flowing in lonely reaches under 
the wince of osprey and heron 
Federal law states that by 1983S 
the river should be everywhere fil 
for «winning and fehing atl be 
leasing bo see acl tse, But the 
prob hers sane many, ane) the cea 


ine may not be met 
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and borrowed hook half a century seo 


IPT LE HAS CHANGED on the Nort! 
Branch, either, though | find no pleasure 
in that fact. Like its counterpart it begins 

15 @ Spnng in a hillside meadow, near the 
sturied Fairtax Stone that once muirkerd the 
westernmost boundary of Lord Fairfax's im 


mMense jan) rant: the eloane les nena;4r tite 





southwestern extremity of Marviancd where tt 


adjoins West Virremnia. [his first eoring flows 


hesitantiv, as wn Knows what dws alheaci 





Finally L ese TTC) Se inte Wc CLS 


ind within a few thousand feet of the Fairfax 
Stone the stream receives its first lethal ac 
mixture Of oie) ciara \rom fh Com Tre 

Leml—the curse of the Soerth Branch sinci 
conml was first discovered on one of tts trib 
Utares, (seorges (reek, in (782. Coal is still 


king in part of the Potomac Basin, but by far 


the createst pollution comes trom more than 


1 5 } 


thousined mactive mines. thal honevrom 
the grew In. their dark recesses water reacts 
with pyrites and air, forming sulfuric acid 
md other noxiogs brews that the old shatt« 
mew cut inte creeks. Citten ther fiocts becorni 
noted with warish, toxic mineral salts known 
to mummers as “vellow boy pages 4444 : 

Virtually nothing will live in these waters 

not One Minnow, one Water DUE, OT even a 
angle bacterium af the kind that normal 
cleanses streams. Al times more acid than 
vinegar, the North Branch is a biological 
cesert for most of its OF-mube-lone cours 


What sad trony, Walk the North Branch, 


andl vou pass through magnificent country 





hich, rugeed ravines and hillsides ancl thick 
WOES, & lanl made for sweet waters. | 
am Slarvlined hili-born, and these are my ri 

membered hiehlands, where a part of m 
heart will always be. Once again | hear m 
father's woice as we fch some little tributary 


torrent, still clean amd living: “We can’t @o 


Home pzain fom the mine, home to hh 
vite, Nancy, and their small farm near Bas 
ri, West Virgina, Farl Meddings 6.4 work- 
ie man ofe moter alter two back opera- 
ions A cave-im five vears ogo leit him | 
merce disabled, according to doctors test 
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The Potomac: — 
382 miles winding 
out of the past 


(COUTING UPRIVER. EN 1608, England's 
G cont John Smith found a path for Europeans 
to follow. Lord Baltimore's ships, Ark and 

Dewe, lanced in 1634 at St. Clements Ishund in 
the estuary, then founded a Roman Catholic 
settlement af St. Marvs City in Maryland, first 
American colony to proclaim religious tolerance. 
George Washington crew his first and last breath 
by the river, whose banks he chose as <tte of 


the Capital City. James Monroe was born nearby, 


as was Robert E. lor, son of Washington's 
comrade-in-arms, “Light-Horse Harry” Lee. 

Both before and after British warships cruised 
the niver in the War of 1812, projects were 
begun to extend commerce west by cunal—ihe 
canal on the Maryland side faring better than 
the earlier version in Virginia 

John Brown's 1859 rai] on the Federal 
Armory at- Harpers Ferry for weapons to 
liberate slaves forcehadowel the coniing of civil 
wir. Across the river, blue and pray armies 
oursuod each other, clashing in crimson at 
Antietam. After Gettwsburg. Lee withdrew 
acroa: the Potomac for the last time, his cause 
ancl his stately home overlookime Washimton 
irrevocably lost. Today on the green lawn below 
the colonnaded portico spread white markers of 
soldiers, known and unknown, in Artingtan 
National Cemetery 


farther downstream, son; there's mine drain- 
age around the next bend.” But the North 
Branch itscli—dead then, dead now, with 
even the hush of death because birds shun it 

Many veare ago [ carried into those hills a 
little volume by British poet John Drnk- 
water, and, sitting beside the poisoned North 
Branch, [ committed to memory a verse that 
spoke for my heart too: 


When you defile the pleasant streams 
And the wild bird's abiding-place, 
Fou massacre a million dreams 
And cast your spittte in God's face. 


The Potomac’s schism is all too typical of 
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our rivers, though sewage and other pollu- 
lants are more common than acid, which is a 
special and very difficult problem. Vet T have 
long been astonished at the Potomac's re- 
silience. The clean South Branch, a longer 
and larger stream than the North, so dilutes 
the acid and other wastes when the two meree 
18 miles southeast of Cumberland, Maryland, 
that fish and people can cavort in the main 
river all the way downstream to the Washing- 
ton metropolitan aren. There things get a bit 
sticky again, almost literally, for the Nation's 
Capital isa notonous polluter. But not far 
down the broad estuary the river cleanses it- 
self again quid becomes a fecund environment 


National Geographic, October £976 
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for oysters and numerous species of fish. 

From near the Fairfax Stone to the Chesa- 
peake, 382 miles, the meandering-river forms 
Maryland's southern boundary, a line more 
erratic than the squiggle of a seismograph. 
The river bypasses mountains, cuts through 
others, and wanders across piedmont and 
valley. At Cumberland, my hometown, and 
again at Hancock, it surges loward the Mason- 
Dixon Line and almost garrotes Maryland, be- 
fore relenting and bearing off to the southeast. 

Maryland. however, has this compensation: 
It owns the river. King Charles I gave it to 
Lord Baltimore, all the way across to the 
Virginia shore. A United States Supreme 


lie Nation'y River 





Court decision later drew a line from head- 
land to headland along the serrated! Virginia 
side of the estuary and gave that state title to 
its Interior waters, leaving Maryland firmly 
astride the main stream. 

President Lyndon B. Johnson called the 
Potomac “truly the American river.” He or- 
dered a cleanup that will continue for years. 
President Johnson also proposed an ambitious 
development and recreation program that 
would have formally created the “Potomac 
National River.” Nothing much came of the 
plan, but two bills to make the namechange 
and preserve part of the river's shoreline are 
pending before Congress. 
















Windine throweh the Viv Ki hamlet of Blue Gras on an October duy. the 
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iuetly descnbed the 
“the river mich in history and 


Presiclent Johnson 
Potomilt 
Menor ven more tha the James and the 
Hudson, it cradled and nurtured our eariv 
eeltlers: to the 
beckoning West: it became the bloody bound: 
ary ina fratricidal strugete that stl grips the 
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it formed the: first fiehwas 


minds ancl hearts of Americans 5 no other 
conflict in our history 

When I sail the Potomac, hike it shores, 
pacicle its headwaters, I see ehost=, all of 





them gigwnts 
* Stocky, Hond Capt. john Smith In 1608, a 
year after the landing at Jamestown, Smith 


led a barrelul of SLarving, Nearmulinous nen 
up the Potomac and bullied and cajolted them 





"Washed all te pieces by Potomac foods, 


boned under rock 4lides, aod “curves; all 
the tracks of the Western Maryland 


Railroad kept Gallery Spitver labove) buss 


Cys 
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44 yours. Horn ond now eiwht 
Years retired in Ceormianio, West V inginin, Te 
enjis gardening and fishing—but not in 
the North Branch. Coal mines there “killed 


eveTvihing out” by droning wodl cischarce 


il Pequure io 


into the mver 

Hd Glory briehtens the faded elory of a 
former conl-compan’ howse in Shalbar, 
Marviand (right), Despite a new coal boom 
In the Potomac Basin, the seams of unem 


ployment still run deep 


os 


head of navirntion near 
the District of Columbra He 
foiled’ an Inclian ambush, tracert with ane 
made enduring friends of other [nchians, ane 
filled his followers’ bellies “The latter must 
have been easy, for one of the crew recorded 


all the way to the 


whl i mow 


fish “ling so thicke with their heats above 
the water, as for want of nets (our barge criv- 
them) we attempted W catch 
them with a frvine DHL fut we found tt.a bad 
instrument to catch fish with 

® Resolute Father Andrew White, the English 
Jesuit uw ho richer! America in. Los with 
Marviand’s first settlers. In fis report, A 
Briefe Relation of the Vovage Onte Marviana, 


ie PUTS 


he stated: “This t the sweetest and greatest 
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river I have ever seene, so that the Thamesis Washington is ¢ yhere on the Potonas 
Out A tte finger to it.” Father White went © (rrnve, gravy Robert E. Lee, fated to be- 
leariess|y among the Indians, and when sent come the symbol of the lost cause. He too wa 


back.to Engtand, fe tried for years to return born on the banks of the Potomac, at Strat- 


to his belowed river ford Hall (pages 466-7), and he too swam and 
* ieorte Washingion, the nonpareil, who fished in it, off his bovhood home in Alexan 
probably knew the Potomac better than any dna. But when I think of Lee and the river, | 
leader of his day. Born on its banks at Wake- we him astride his erav horse, Troveller, 
held, he swam in the river, fished it, sailed it watching from the shallows as hié lean vel- 
At 16, 93 a su vevor bor Lord Fairiax, he ex eran cress into Marvland at White's Ford 
plone the headwaters. His beloved Mount While bands play “Maryland, Miv Marviand 

Veron overlooked the Potomac. He saw the The Battle of Antietam lies ileal \ricl Perey De 
FIVEr 25-8 trade route to the interior, and When Gettysburg has turned back the high 
headed a canal company that bypassed its tide of the Confederacy, the incomparnble 


falls. He chose the sites of the National Canital 


a ‘| 
The Man Behind the 


the armory al Harpers rerry, [he spirit of Wivthis ; r 4 Lake GEOGRArMC, July 197 





peneral watches mmpasively as his men 
retreat wucross the river, sinpang “Carty Ma 
Back to Ole Virginns 

The oarade of Patomac ghosts pores on 
Thomas Jefferson, who traveled the river and 
wrote giowingly about it; George Mason of 
Gunston Hall, author of the Virgin Declara- 


i 





Gehts: Robert F. Lee's distingui 
loredears al Stratiorcd Hall, | homas, Arthur 
Francis Lightfoot, ancl Richar! Henry Lee 
and Robert's martial father, “Light-Hors 
rar * Seen rUiLrits rive thi robo cu CAPT Le 


distinction among American rivers 


fONGRESS VLAN Gilbert Gude of Whar 
Lind has Jong muntaimned an ardent love 
affair with the Potomac, even to the 

iking. biking, and boatime rts entire 

lenwth curing the summer of 1975, He is the 


moimt of fi 


pond architect ancl sponsor af one of thi 
\ r = 

Potomac Sathinal River bills Mr. Gucle <a 

the river as a tréeenbell and recrestional ares 
a T i a cz 

of incalculable importance, he believes thal 

not fst the bodies ancl minds but perl ii 


the werv souls of our people need such breath 


“T am verv troubled.” he save: “hi it 
Peace THA gs squibuthh nm SUnCIVISsIONSs Witl 
Licrmostats, aur conditioning, and fumodits 
controls that almost wall out the realities ol 
Cie wh orle rhe if}t rmrpraty es that I a hie 4 i 
through nature but not in it; the shoppin 


an | ae : } ear rt : 
malls under one root; the Denevianel tv 


irtificial environments 
ther and further away trom nature It t& not 
al ol We Must ley lO) 2 DTOROer SOc ton 
ousness toword the natural environment 

we it. cherish it, use i wisely 

Basically Nir, Leudes Dill would prowiche a 
rreen: sheath of protected shoreline of no le 
than 20 feet inden atone the Virtiniis\ el 
Virginia side between Washington ant) Cun 
berlaind. This green space would complement 
thd | BS-ITi lj We i | 1) bart ke anelt Whit ene! 
‘ational Historical Park on the Marviand 
ich The olcl conal, & proud enginecring 
achievement of the voune nition bul long 
azo abandoned by commerce, hugs the river 
through wooded ancd pastoral lindscapes of 
rdvilic beaut Its LOW Don mets DECOMTME OTe 


lhe nations most popular Mking trail 


[ neler the oroposed ‘itl De Oss hie 
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The sidewalks of hell 














wherever possible by soning and steric ease 
ment: mther thin by federal purchases. In 
actdition, a plan would be developed by the 
Department of the Interior to reclaim the 
ravaged North Branch and preserve shores 
of the estuary 

The Potomac drains almost 15.000 square 
miles in four states and the District.of Colum- 
bia, Yet Washington is the only large city on 
the river or ite tributaries [nelustrialization 
has been minimal Fiitv-ive percent of the 
Potomac Basin remains forested: 39 percent 
shill supports cropland anid pasture 

So most of the river ts stil] just as beautiful 
as its headwaters. It flows through five clis- 
tinct physiographic provinces: the highlands 
where some flora is identical to Canadian: a 
rugged region of elongated vales and spiny 
ridges, including a fertile limestone “great 
valley” of rare pastoral lovelmess, called 
Shenandoah south of the river, Cumberland 
to the north; the barrier Blue Ride: a pied- 
mort of rolling farms anc wooded hillsices: 
and finally, below Little Fa 
and its estuary with more than 950 miles of 





bn jj ri on | i. 
is, the constal plain 


shoreline, amaze of ancient “drowned rivers.” 
(See Close-Up: U.S.A.—The Mid-Atlantic 


States, a supplement to this issue.) 


UCH OF THE HIGHLANDS liez in 
West Virginia, the state that describes 
iteelf as “Almost Heaven.” * Here, wa 

ter on one Side of a cloud-scraping rmdge may 
flow westward to the Mississippi and on the 
other side eastward to the Atlantic. By similar 
quirk, halt of the roof atop Jacob Hevener’s 
barn near Hightown, Virginia, drams into the 
Potomac, the other half inte the fames. 

Development can mar the delicate balance 
of a watershed, Two planned reservoirs for 
pawer generation in the hich Canaan Valley, 
which drams westward, have posed a prob- 
lem, and so has a land rush by city folk buy- 
Ing mountain lots for second homes 

With development comes pollution, a 
never-ending concern of the watchdog West 
Virginia Highlands Conservancy. “It's like 
fighting brushfires,” says Bob Burrell of the 
conservancy. “When you bave one thing 
taken care of. something else blazes up,” 

But so far the South Branch has been kept 
remarcably clean. Those springs pushing 





**Turnaround Time in West Virginia.” by Elizabeth 
A Miter, gopeared in the June 1975 GeocaarHic 


| 





Dunk in w nfhle invivorates hikers Lig 
Harmison and Bob Harrigan (left), 
chairman of Citivens for the Potoma 
Salional Power. | hes joined a fyn-aned- 
jact-liinding ree eeploration fed by 
Nlarviand Congressman Gilbert Gucte 

Lime Unessailable fact: When on 
Al oerminacton Thera Leo ¢ CoTT- 
Hleterd gcross the river, the fore of the 
“orth Branch wall ‘chong drastically 
Backing up a 43-ballion-gollon lake, the 
Lm 4 ctaned to helo control Gocerts 
ited nr hehe the Viashington pres wet 
heciabe How tm perods of low wter 
ite proponents and Ik wal | Lesa cibate 


milutante Conkervativenists gre wary 


TF e 7 k 
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from a hundred hillé form brooks so cold and 
pure they support trout farms. For exanipile, 
Hownrd Halterman of Highland Counts 
VIrEini, runs a fair-size spread with about 
12,00) heal of raunbow trout, most destined 
tor big-city restuurants 

“wot @ bad sideline.” said Mr. Halterman 
Ihe hatchery brings the fish here when 
[eect ‘em twice a 


dav and kre J ‘@m aboul 4 vear.” 


they're 6 to 8 months old 





He threw nel lets Tide of TTanAry Whee, 





fish meal, and veast into his three racewé 
pens Lhe surtace exploded as thousands of 
trout thrashed nhout in & feeding frenry. as 


VOraCIOUS a5 piranhas shredding a carcass 


HES ENOUGH of these mountain 


freshets and torrents join forces, canoe- 





sts cin | regis! the Challe nire oo tact 
year in early spring Petersburg, West Vir 
rina, and the Canoe Cruiers Association of 
Greater Washingion, D.C. sponser White 
Water Weekends on the North Fork [page 
6455) To a summerphile like myself, it seems 
a bit mad to run slalom and wild-water races 
through rapids that would give foose burnps 
to Mir. Halterman’s trout Especially in the 
annua! April Fools Race, imited to “anything 
that Hoats that m not a boat 

The most recent running itl that “ t he Vtiiored | 
Irew 84 entries, 300 crewmen, and more than 
10,000 snectators. But the first race, in 1967 
had only four contestants, One of them, Syl! 
WietCartney, recall: it all too well 

“Leon Wilson was conned into it first; he 
came to see me, and af course he brought a 
jue, SaVs SOIL ~ "No Way aim | gong out on 
that river, [told hom. Well, the next day | re 
eretted getting into that jug because there I 
Wha, CRIT the Thy Cr Leon rote a comin ner 
ancl | welded together o couple of car hoods: 
and sation ‘em. He turned over, but I picked 
him up, and all four contestants finished 
Warne Lewis won on something he'd made 
to puddle around a swimming pool with,” 

That set the tone for later events. Sull «ei! 
shakes fis heel in wonder over his favorite 
contestant of some veurs ago: “She was a little 
old] cranmdimother, and she had an icebox with 
a tovlet bolted to the top, and she-sat on that 
yonn with a Sears, Roebuck catalog hanging 
beside her. Garess she'd never tested that rig 
us soon as thew pushed her offshore, it sank.” 


I tomnd Grramdma's spirttual descencants 
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at the starting line at Smoke Hole Caverns 
bridge last April 4. One young man perched 
on a toilet precariousiv balanced atop ten in- 
ner tubes. A father ancl son manned an out 
house strapped to a ratt Each craft seemed 
more bizarre than its rivals: a plywood coffin 
stuffed with Styrofoam: a brass bed on inner 
tubes; Snoopy, the comic-strip dog, in a rocket 
In sunny-cloudy-windy-rainy weather, I 
watched the race at Rudtlles Kock, a mid- 
stream boulder big enough to sink an ocean 
liner. Nero and the Marque de Sade would 
have loved that spectacls 
rafts smashed against the rock with gratify 
ne frequency, dumping men and women into 
the iew water. Most clambered back on their 
cralt and continued. but several swam ashore, 
and firemen pulled one man out with a rope 
The race had two civisions, one for speed, 
the other for noveltv. When the carnage 
ended, | sought out the finishers. No one had 








Inner tubes and 





been seriously hurt, but an ambulance carted 
off one Exposure Vichim In the asic clvision, 
a group from Ohio won with “Riff Raff,” 
made of plastic clrainpipe A big, Aoating Bi 
centennial birthday cake, bearing the words 
“Hanoy Birthday, U.S.A." won the novelty 
clrvisian for tts crew of nine men from Charles- 
Lon, West Viriinia 
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Y OWN white-water venturing consists 
af putting my rubber dinghy into the 
upper Potomac—in summer, of course 

to float and pecelle through miles of sen 
Wilderness: Recently, for old time's sake, [ ran 
the South Branch’s Trouch, a six-mile canvon 
With steep LS0G+foot willis. bo road, nol even 
a path, reads the carnwon; a litthe-wsed raul 
road spur clings precariously to one wall, and 
vou can go in that way tf you don't mind 
wWalkinit the ties of an open trestle 

Neary everyone doe: mind. But mv father 
ficin't. not with fish to be cauent, anc he took 





me once when [was small. He grasped me by 
the back of mv belt, his friend Bill Claus held 
me by the front, and they lofted] me over an 
ties mv feet missed on that giddy trestle. But 


mv mother found out about it, and I never 





Mate a second trp. 

With misgivings, 
longtime colleame Ralph Girmy, a Skilled 
cunoeist who wrote of his cruise dawn the 
Potomac in the Awuost 1948 GEOGHAPHIC, 


folned te in Mm, Chubhy dingh tor the CAan- 





yut good-naturedly, my 


von run. As always, the rubber craft proved 
slow and hard to paddle, but it steered rea 
eongbly well, anc medium water volume car 
ried us effortiessly throweh rapids 

Anvwiy, we thought it a sacriiege to hurry 





He “enlisted” at age 5, when his parents gave hin 


1a Croll War suit 


and be's been a 


we a Confederate orivate in o fr 


buff since. John Reps (hett), with his wife, Redd: 

creation of Stonewall lackson’= attack on Marpere Ferry. Thal victory secured fi rote 
Vicllellan attacked Lee at 
casualties earned their nicl hewioes ef courace on the Civil War's bloodiest day. They an 


inte Marviand for Lee's armies Antictam. where 23,00) 


not forpottien, aso hotemeade plague testifies Labowe | 


Ls | 


An epic work of nature, unmarred and un- 
trammeled, can arouse the same feeling a5 a 
great cathedral Mill Creek Mountain and 
Sawmill Ridge walled us into an almost 
straight chute, ancl on and on the river flowed, 
now golden, now shadowed, like the aisle to 
(20's distant altar. 


’ FIND MUCH to admire in the descen- 
dants of that orea’s early settlers. Often 
of old English stock, a typical Potornac 

mountaineer is staunchly, even fiercely, in- 
dependent, laconic in speech, lean os an ole 
hound, hardworking, rough-hewn but devout 
and polite, and often with a chew of tobacco 
locally known as “West Virginia coleslaw") 
in one cheek. He's a loyal triend, but a bit 
distant ancl suspicious with strangers; he's 
conservative and parochial, in a sense the 
prisoner of his hills. 

That pretty well describes Richard Sites, 
52, who furms 248 sky-high acres in the re- 
mote hills behind castellated Seneca Rocks. 
ndeed, those hills are so remote no one lives 
back in there; each day Mr. Sites leaves his 
house at Mouth of Seneca, crosses the North 
Fork. on a sagging suspension footbridge, and 
trudges more than two miles up Roy Gap to 
his farm. 

Photographer Jim Stanfield and I found 
Mr. Sites, his younger brother, Wade, and 
their 13-year-old nephew, Daris, stacking hay 
in & precipitous meadow, 

Richard Sites often walks to the farm with 
a hundredd-pound bag of grain on his shoul- 
der for his cattle. “We haven't had a deep 
snow for the past five or six vears, but 15 
years ago | waded in snow up to my waist to 
get in here,” he saicl 

His family has owned that beautiful but 
flinty land for generations, and vou could see 
the love of it in Richard's eves every time he 
leaned on his pitchfork anc swept his gaze 
around the green hills ancl the distant crags 
of Seneca Rocks. 

Had he ever been away from his hills? 
“Only down to Texas in the Army; that's as 
far as [ye-ever been,” he sani His brother, 
too; had traveled littl, and 1 wondered if 
young Dans would have wider horizons, 

“Do you ever think about what's beyond 
these hills and want to go there?” Lasked. He 
lonked surprised at the question and saiql, 
"So, I don't. | just like it here.” 
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The next morning I drove down the South 
Branch Valley to Springfield on a journey 
back through time, back more than 45 years. 
Could it still be there? I found the mght road 
out of Springfield and later, to my surprise, 
instantly recognized the dirt side toad wined- 
ing over a hill. It hadn't changed. Neither had 
the farmhouse or the track winding down to 
the river. And there, sheltered by the same 
tall trees, [ came upon an empty cottage, still 
recognizable even though the sleeping porch 
had been enclosed. 

Nothing else had changed—not the adjoin- 
ing cornfield, or the shingle where rowboats 
landed, or the ledge barely submerged in mid- 
stream. ‘Time hacl been reversed, and | pic- 
tured a boy of 11, very thin and not well. He 
knew he faced an operation, but he dicn't 
know he had only a $0 percent chance of sur- 
vival In preparation he had been taken from 
school to live here in the fresh air and sun, 
part of the time with only eruff-voiced, kindly 
old William, cook and confidant. 

Summer... the boy fished, hiked, rode the 
farmer's fat pony, and grew brown, Autumn 
... facks of birds wheeled erratically over the 
meadows, the woods blazed, and guns of 
squirrel hunters sounded along the South 
Branch. Then, on a cold gray morning, the 
murmurous passage of the river sounder 
louder, harsher, ancice rimerd the banks. That 
day William walked down to the shore for the 
boy, saving, “They've come for you.” And the 
boy picked up a waterworn stone, a talisman 
of his river, and he kept it with him through 
all the weeks of pain that followed. 

Summer people still live in that cottage on 
holidays and weekends, and | hope they, too 
love it. I turned back to my car and away 
from the boy Thad been Itseemed the misthad 
come carly to the rivertvink that August eve. 


on the North Branch, and the people in 

. this part of Appalachia—often unsmiling, 
a bit dour—seem to reflect the blight on their 
wuters: Population has dwindled since the 
early 1900's, but the energy crisis, with 1s 
demand for coal, has brightened economic 
prospects. The Potomac Basin holds an esti 
mated 1.6 billion tons of coal. 

Island (Creek Coal Company operates 
two deep mines in the ares. Today, thanks 
to federal and state laws, the company treats 


Yu WON'T SEE many summer cottage 
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its Wiste Water wv th hvelraterdd lime tio i OuUnteT 
the acid and with aerators and clarifiers. Vet 
an Istand Creek executive tol] me as we 
LOuUrTeC one of the mines, “In the early 1950 a) 
Ah her | Wen tor Ole ge We Soe eegT Ss Were 
taught very litth about environmerital con 
siderations 

| visited a treatment plant that the com 
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loans of eftiwent a cl Mul o& miner col 


fided to me: “The plant am’'t always workin’ 
night. Sometimes mt just dump stuff avd lets 
it run off. Mister, there ain't never vonna be 
no fish in these streams. But ot lemst t 


hunt Ss Ct 
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Later a Federal Geovernment expert told 
and Henry, buthin West Virvinus were “over- 


} 1d = Lae oie ete 
lode anc only intermittently effective 


me that Island Creek's plants near Bayard 





"OST NORTH BRANCH COAL comes 
from surface, or strip, mines. Marland 
ml West Vireinia passed model law 
to control such mines: (iperators must treat 


runon, and must post bond that thev will re 





wiore the raviered landscane. In country ver 
like the green hills of Wales T watched powel 
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Ironically, treatecl water from the strip 
mine passed inte acun polluted by raw drain 
are from abancloned shafts: Sealing hundreds 
Of ~neNOne Mines meanst water antl a 
would be extremely difficult. Experimenters 
have tried to fill tunnels with shudge or pump 
them full of nitrogen to prevent the oxidation 
that forme acids. No sure cure has been found 
ihe a 


treatment plants on all the major streams at 


LeTmanVve to ees LAT LEE Snais wey le bie 





f ! i un 
CLAGTCHINGE tos! 


Ly Be 4 





Weanwhile. the U.S. Anny Corn of | 
neers proceeds with the 150-million-dollar 
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| woman (lop) was burl nea Pelonric 
Will Impound © marihicentivy scenic reser- 
™ = ca | Er t Boo P 
ro aT " =e lm! before Europeans cume. lo preserve i 
yor In which nothing can live. But planner 
ik enise FF Lhe ATimeval rv VaPOLS [iy 
sav the reservou will help control floods and ; 
Pa Sen Chime | CET ESTA Ai hihe 
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but onhy Bloomington is uncer construction 
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and two olbers may receive approval later 


Although the dam won't be completed 
unt! 198), Shaw, West Virginun, has become 
fn host town Eventually it will vanish uneder 
ind all its 140 
Souls have been relocated except John Tress 
ler, a worn little man who lives in a Worn 
littie house anc Keeps Vigil over contracting 
equipment 

“This wes my parents’ place, 
gesturing varuely around his cluttered kitch- 
en, “and thew lived here for forty years. ['m es 
bachelor and never wanted to move, but i 


Phe Government gave me 


43 billion gallon of water, 


he - said, 


don't do any voor 
only 26,200 for the house and $8,000 for re- 
location, but [ don't know where te go.” 

Wir. ‘Tressler offered an 
more than 40 fruit trees.” he saich “I con't like 
to think Of them being under 200 feet of wn 
ter. | don't mind the house so much, but | de 
mind my nice trees.” 

Besides acid, the North Branch gets an infu 
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Take, for example, the depressed Marviand 
town of KRitemiller, where jobs ure scarce and 
incomes are low. Tt had plans for a seware 
and water system that would cost cach house- 
bold about 23 dollars a month, but that price 
tiaif prover nearly double 
could afford 


what recidents 


SAT) [TRONY les behind the conscien: 
ious water-quality controls of the big 
Westvaco paper mill at Luke, Mary 
daf-7), It thousand 
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lane 
tons of paper a day, inchicing some of the 
hiwh-quality stock used for NATIONAL GEO- 
GRAPHIC, arn draws 60 million gallons of 


[MIPS 


witer daily trom the Potormac, Most of that 
water must be cleansed before it con be used 
During we, some of the water becomes hizh- 
alkaline, but Weetvaco again treats it and 
returns it to the rnver. In the ole dirty days. 
Westvaco’s alkaline effluent reduced the 
river's lethal acicity; now, in the good clean 
days, it doesn't 





Not co gently: down the stream row the women's eight of Alexanctrin' 
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pattem in Weet Virgina, the bowman ina decked competition canoe diz 
water (below) ta voer uway from the poles of a slalom gate. The annual Pew 


White Water Weekends thaw conoe and kavak contestants from pores the matin 











Delicacies for Europe come aboard os 
John Oord swings an eelpot onto his boat 
above), His father-in-law, George Eaob 
perecht, fret exploited the lower Potomar 
for this continental favorite thatfew Ameri 
rans have eaten. He ships up bo two rl poor 
pH danecs of eels a oyvear, fine some across the 
Atlantic live. Now his sucreess has brought 
competitors mod a clutted market 

Ao prot, but more fun, comes from net 
ting white perch (left) or dangling a line for 
pantish in the C & © Canal (below) 





Fortunately, the industrial city of Cumber- 
Lond, the largest community upstream from 
Waehineton, has recently added efiicient sec- 
dnitlary treatment of its sewage. So by the 
time the North Branch flows past Curnlser- 
land, it has begun its recovery, and when it 
joins the clean South Branch, the Potomac 
hecomes a living whole 


HANES TO THE OLD Chesapeake and 
Ohio Canal's towpath, you can hike im 
aricl all the 
way along the riverside to Washington, with 
only occasional intrusion by such small Mary 
land towns as Williamsport, Brunswick, ane 
‘oint of Rocks. President John Quincy Adams 
turned the frst spadeful of earth for the ca 
nals construction on July 4, 1825, at Little 
Falls, Marviancd. It took 22 vears, 22 million 
follars, 74 locks, 1] stone aquectucts, and 
jams to take the waterway to Cumberland 

Yet it was outdated long before completion 
Cin the same day President Adams launched 
the canal, construction of the Baltimore and 
Ohio Railroad beran with similar ceremo- 
nies at Baltimore. The B& © reached Cum- 
berland emht vears before the canal did and 
took the lion's share of freieht; the waterway. 
ugh it operated until 1924, never fulfilled 
expec lations, 

[t has been a national historical park since 
1971. Floods and time have ravaged its banks 
and jocks, anc at present oniv two segments 
are Intact and watered for boating, a 227-miile 
dtretch from Sencca to Washington and a 
shart section near Oidtewn. But the National 
Park Service plans to restore six areas as “nn 
ional interpretive centers” and refurbish 
same historic structures along the way 

Everyone has his favorite section to hike 





woorlsy solitude from (umber 





For many it ts the area around (ireat Falls, 
not far from Washington, where the Park 
SCTvVice Maintains a museum and visitors 
center. Here vou can leave the undemanding 
sutface of the towpath and take Billy Croat 
I e&, From a 
O00 feet, the Potorma 


Trail down into the toe Kh def 
width of more than 2 
narrows to les* than 200 and crashes througn 
mreat masses of rock. Omlv low-flving. jet 
airliners following the river to National 
Airport remind vou that Washington lies fust 
chow nstrenm, 





Qmne of my favorite sections has long been 
spocky Paw Paw Tunnel east of Oldtown. 


AST 


where the canal bores 3,120 feet through the 
heart of a mountain in order to cut off a six- 
mile bend in the river. Workmen, including 
Welsh miners, hacked] away the stone from 
1836 to 1850, then lined ther tunnel with 
brick. It's an easy walk with a good flashlight, 
and there's: a stout railing to clatch. 


Potomac into a virtual no-man's-land, 
| Confederates repeatedly crossed the 
river to rip up portions of both carnal and rail- 
road. Skirmishes, invasions, counterinvasions 
...the river suffered them all, including a 
battle that stands as the single bloodiest day 
of the war: Antietam, fought near the little 
village of Sharpsburg, Maryland. 

On September § and 6, 1862, Lee's troops, 
ill fed. but fresh from decisive victories in 
Virginia, threw their gray coils across the 
Potomac in the first invasion of the North. 
Marylanders did not flock to the Southern 
couse, as Lee had hoped, and on September 
17 Gen, George B, MeClellan forced a battle 
on rolling farmiand between Antictam Creek 
anc the Potomac. 

Today much of that ground is hallowed, a 
national battlefield site. Perhaps 600,000 
people will tour the battlefield this year, 
drawn by mystic cords to the scenes of fratri- 
cide: North Woods... the Cornfield... East 
Woods ...West Woods...HBloody Lane... 
Burnside Bridge... blood-drenched places 
that achieved a special horror. In a single 
day's engagement 23,000 men died or were 
wounded; 2,200 of them in just 20 minutes. 

John Brown, bearded patriarch and mar- 
tyred abolitionist, with madness in his eves 
anc fire in his soul—his ts another name writ- 
ten in blood on the shores of the Potomac. Cn 
October 16, 1859, Brown and 15 followers at- 
tacked the Federal Armory at Harpers Ferry 
and seized several strategic points, hoping to 
foment a slave uprising. They barricaded 
themselves in the firehouse, until a contingent 
of marines under Col, Robert E. Lee and Lt 
].E. B. Stuart stormed the place, killed a 
number of raiders, and seized Brown. The 
State of Virginia hanged him for murder and 
treason, and Longfellow wrote prophetically, 
“This is sowing the wind to reap the whirl- 
wind, which will come soon.” 

Today Harpers Ferry stands out as a Po- 
tomac showplace, a national historical park 
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where the Government is restoring the 19th- 
century village with its blacksmith shop, 
general store, apothecary shop, armorer’s 
home, saloon. This year more than a million 
people will visit the town. 

Harpers Ferry lies beneath craggy moun- 
tains on a peninsula that juts into the con- 
fluence of the Potomac and another rock- 
strewn niver with one of our loveliest Indian 
place-names, Shenandoah, popularly trans- 
lated “Daughter of the Stars.” Here the com- 
bined! rivers break through the last major 
mountain barrier and surge on toward the sea. 

Traces of early man in the Potomac Valley 
date back to about 9000 5c, and when the 
white man arrived, many Indian villages lay 
along both sides of the estuary. In the Algon- 
quinn language Potomac may have meant 
“Trading Place.” Lowland Indians: traded 
shell currency, arrowheads, clves, and other 
articles with interior tribes, usually near Great 
Falls. Even copper from the Lake Superior 
region found its wav down the Potomac. 


_?TID-REACHES OF THE RIVER. re- 
main lightly populated, but if the side 
oppasite the C & O Canal ts to be pro- 
tected effectively, help must come soon, Fly 
above those huge, looping bends of the river 
and you set that many recreation and retire- 
ment homes have sprung up along the West 
Virginia side between Hancock and Harpers 
Ferry. Development has been incliscriminate. 
Not a single county in the West Virginia part 
of the Potomac Basin hus zoning regulations, 
and the state has no sediment-control law, 

Downstream, the Nation's Capital has a 
long and ignominious history as a polluter of 
the river. Just before the turn of the century 
some 80 sewer pipes emptied directly into the 
Potomac at Washington. A sanitation engineer 
once said the river at Washington was as 
dirtv as though seven million dead niles 
were dumped into it every year. 

That statistic makes me doubly apprecia- 
tive of Teddy Roosevelt's celebrated hardi- 
hea), He used to steal away from the White 
Howse to go skinny-dipping in the Potomac, 
One time his companion, the French ambas- 
sauder, forgot to remove his gloves before 
taking the plunge. “T think T will leave them 
on,” he said. “We might meet ladies.” 

President Johnson promised that people 
would be able-to swim in the Potomac off 
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Washington without health hazard by 1975. 
But you can't. Present law sets a goal of swim- 
mable, fishable waters by 1983, but that date 
may not be met either. 

Yet the Environmental Protection Agency 
and other groups have mounted a determined 
attack on pollution. In the Washington metro- 
politan aren several highly efficient sewage- 
treatment plants are planned or being built; 
more than 1.5 billion dollars may be spenton 
water-quality controls for city and suburbs. 

Paul Eastman, executive director of the 
Interstate Commission on the Potomac River 
Basin, savs he ts optimistic. “I'm also patient,” 
he adds, “Tt isn't going to happen tomorrow, 
but by 1980, maybe earlier, we are going to 
see amuch cleaner Potomac. By then we will 
have oa wider variety of fish, and the river 
will be free of odors and unsightly solids and 
alpar hieorns.” 

For years Washington has depended upon 


the Potomac for its water supply, siphoning: 


from the river above the city’s sewage-plant 
outfalls, But the record high demand for a 
single day has exceeded the river's record 
low flow. “If those two happenings should 
ever coincide, you would have a. definite 
zhortage,” said James E. Crews, heacl of the 
Urban Studies: Branch of the Corps of Rngi- 
neers, Baltimore District “We're living with 
water roulette in the Washington area.” 

In dire emergency Washington will draw 
water from the polluted supply in its estuary. 
Meanwhile the engineers plan a pilot plant 
for cleansing estuary waters, 


4 promise between North and South put 

our Capital on the Potomac. Congress 
authoneed President Washington to pick a 
site on the river. In 174) he chose an aren, 
largely wilderness, that included the colwnial 
ports of Georgetown, Marvland, anc Alex- 
andria, Virginia. However, aristocratic 
Alexandria and its environs never felt at 
hame with the raw federal enclave across the 
river, where the streets were unpaved and 
pigs ran free, and mm 1846 Congress returned 
to Virginia the land it hal given for the 
District of Columbia. 

But George Washington picked a site with 
beauty onc potential for his city (following 
pages) Even today this area is remarkably 
free of industry and unsightly development. 


y= BICKERING and ultimate com- 


The Nation's River 


Here sight-seeing vessels, canoes, and pleasure 
boats crowd the waters each good weekend, 
and here hydroplanes compete each year in 
the President's Cup Regatta. 

Downstream from Washington the tidal 
river flows slowly, grandly, with broad vistas 
and filigree shores. [t is an enormous estuary, 
207,000 acres of water surface; vet nearly all 
its green landscapes and fecund waters re- 
main very much the province of the farmer 
and professional waterman. 

When our muddled and troubled century 
weighs upon me, Doften vanish with my boat 
in the maze of the estuary, slipping into the 
past as if it were a sanctuary. Coan River, 
the Yeocamico, Nomini Bay on the Virginia 
side; Smith Creek, the broad and beautiful St 
Marys River, Breton Bay on the Maryland 
side. ... These and a score of other waterwavs 
lure me on and on, past estates and farms 
with histories much older than that of the 
nation. Until Word War U tracing schooners 
still served innumerable hidden landings and 
villages on the Potomac, carrying lumber and 
produce to market. They're all gone now, 
those workhorse boats, ther bones rotting in 
tidal marshes, but their parts of call still have 
the sare look and savor 


% ising again, at lovely St. Marvs City just 
65 miles south of Washington. Leonard 
Calvert, younger brother of Lord Baltimore, 
took the Aré and the Dove up the St. Marys in 
1634 to found Maryland's first settlement. 
The “city” fell to nun after the seat of govern- 
ment moved to Annapolis in 1695, but Mary- 
land has painstakingly reconstructed the 
1676 State House, Meanwhile, archeologists 
of the St. Mares City Commission, aided bya 
rant from the National Geographic Society, 
have heen unearthing the remnants and 
Toundations of vanished structures. 

History is open to the public all vear on the 
Potomac’s Virginia side, at Mount Vernon, 
Gaunston Hall, Wakefield, and Stratford Hall. 
Naval vessels still toll their bells in tribute as 
they sail past George Washington's tomb at 
Mount Vernon. The drive down the Northern 
Neck, Lore Fairfax’s old domain, to Wake- 
held and Stratford Hall takes vou past fields 
that have been continuqusiy cultivated for 
nearly 350: veurs. 

The Potemac’s old farming families, with 
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In shite ineliffers nee fo fatate, the Potomac slides past Washington 





the Capital, broad avenues stretch like arms reaching for last heh 





Catchwornl with a view. Waltervate beean «4 a lock on the C & © Canal. and later heeam 


the tuum 
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their mechanized cfickeney, are determined 


modernists compared to the professional fish- 
ermen, ovstermen, and crabbers. They follow 
fanuly watermen tractitions rooted in colonial 
river in a way its 
farmers and townspeople can never be 
‘There's 
vets in your blood,” says Capt. Richard Her 
| 23, of Coles Point, Virginia 
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loner you work, the more vou pet 

[ spend as much time as I can with such 
people, absorbing their lore and their varns 
Unlike the mountaineer, a waterman 1s mops 
clous-—it he 
enough Lis make [rhe ns Cr | APICAL Herter ; 


nephews, Roy Jenkins and his brother Bill 


accents [ve been lucky 
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of oa bank of loxury apartments like that of Greek ecominist Costa PO (Coranicas aml 
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Cen) master of oceanening vac hte 


n Florida now, but we 
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when he sisits his Virginia 
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nen tometer 
Bill, a 


arc OVSiermnan 


re lintives 
charter-boat ishing captain 
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i homespun Waterman 

Bill t= teo polite to ackmnit it, but be rewards 
as diicttantes and worse 
We hac a diate 
Poi 


a. - ei 
= LC i FIT 3 


amnteur boatmen 
Uve impressed him only once 
to fish for blues, and | acived off Cole: 


a 2 


on that mapnirent relic, the 


tion Audie, a square-rieoed tramine 


Live pt 
for Norweinan maritime cacets, She hac been 
io Washington on 
niiched a ride. Unfortunately, not o breath of 
wink ruffied the river that bot August da 

Lape Biel of look his 


hulled beauty prosaically downstream uncer 


1 goodwill visit, and | 





sur white- 


nower, though later his teenage crew di set 


mizcen, Slavsails, and foresaus, more for the 
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Kennedy Center for the Performing Arts to on intown forest, Theodore Roosevelt Island 


The complex also includes a hotel and offices, shops and restaurants. And, of c 


Hise, Vi ater- 


gate has entered the atlas of political-scandal along with Tammany Hall and Teapot Dome 


entertainment of guests than for any help 
from the winc. Near Ragged Point Light | 
shinnied down a rope ladder and Bill prompt 
ly came alongside in his boat with Roy and 
plucked me off the Radich’s hull 


ETWEEN FIGHTS with bluefish, the 
Jenkins brothers reminisced to me about 
the notorious “Potomac ovster wars.” A 

fizure of speech? So indeec) Less than twents 


Wears geo conservation officers armed with 





rifles, pistols; and machine guns fought 
nitchéed battles with ovstermen, The law for- 
bids tuking ovsters by dredge in the Potomac 
You must scoop them fram shallow beds with 
Longs on joni wooden hanches: bul any water- 
man will admit he'd rather “dructge™ for his 
instead of “tungin' for ‘em.” It's 


Arsiters 


easier and more profitable 


ife Natien'y River 


“We usecl to drudge at night without anv 
licht=anel some nights we caught 10 to 150 
bushels,” Bill said. “One nicht two Maryland 
nolice boats chased us: we tried to get back 
inte Virginia, to Lower Machowior Creek. But 
one of those Maryland captains had @ three- 
inch cannon and a machine gun on his bow, 
he opened up with themand arifie. When 


7. mrt | - | hese Pe -_ : 
Ee stoped and he come alongside, there was 








Ane 
L? holes in our deck and Lord knows how 
many in the hull. We'd of been killed if we 
harin't laid down behind the engine.” 
Indeed, in 1959 one voung poacher was 
killed and several \ Virginia 
marine policeman, a2 Poacher himself in hese 
days, told me: “Just about everybody was 


Poachers hac tast 


were shot 


taking arsters illegally 
boats, and Maryland and Virginia police 
clichin’t anvthing. They was 


have much of 
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Hulks of d00-foot troop transports built for World Wor I litter Mullows Bay, 30 


miles below Washington. None of the wooden vessela ever made it “over there.” ‘5 





always beme2 outrun until they armed and 
starter shooting Sure, | [acres het) tos Wie cl 
make mavoe 500 to 6010 dollars in one nicht, 
then wed go to « hotel in Richmond and 


sper) all of it. Yeh, t 





ey knew that when | 
became a cop. Gouwess they figured it takes on 
ta catcn one.” 

Ai pact in Peas between Win lanl gine 
Virginia doomed ihegal dredging. It estab 
ehed the Potomac River Fishers Commis 
Shon. Which can call upon police and agencies 
of both states to enforce its revulations 

From carliest days Maryland and Virginia 
waternmen feuded over fishing rights: “Dhey 


med to fieht meht here at Raggec!l Pom 


Rock,” Rov Jenkins said. “Potomac watermen 
didn't like anvbody fram the Eastern Shore, 
iit mest. of all Lhe cicin't ke those furriners 
from Smith Leland, way out-in the bay. It was 
a Smith Islander that kept drudgin’ across 
the bow of Unchke Dick's brother. { “apt I.rmest 
Herbert. He was a real feller, Uncle Ermesi 
nd he hauled out an old horse pistol and 
started Tiriti at that skioiack’s wuaterlins 


Sank her too.” 
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in. 1972 poured so much fresh water into 
the Potomac Basin that ovsters were neorkh 
wiped out A decade aio the bishite fisheries 
commission licensed 3,000 tongers; todm, 
only 300 work. the river. But the commissio! 
nas been replen ching oyster beds andl expects 
a food weld in 19; 

With nets, fehermen take from the river 
catches of shad, menhaden, hernne, and 
white perch. Pots trap eels and crabs.in quan 
tity. Sport fishermen find larege schools of 
rockfish (striped bass) and bluefish. But 
Robert Norms, executive secretary of the 
fisheries commission, feels that pollution 
fram the Washington ares is rraciually over- 
taxing the estuary s recuperative powers 

“Seciment i tilling in the river and the 
streams from Marland Pont to Washington,” 
he saad. The spawning area for striped bass 
has been reduced and i¢ moving downstream, 
mdf don’t see how the shad anc herr 
lind places to spawn, And we suspect chlorine 
from seware trealment and industry farms 
the snawning and setting of oyster 

"“T foresee o gradual lessening in the pro 
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there 1s an improvement in water quality. If 
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marine litte is doomed. 
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lp, and dump muddy ovsters an a culling 


board, Where young Grlenn Vaillancourt kep! 
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It's a good hie but a hard one,” Catfish 
ad. “My granddaddy done this, my dadch 
done it, and now my son, George, says he's 
ronna do it. It’s all we know. Hut I urced m 
sun to learn a trade. Whv? Because this rivet 
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Lomac Raver Basin i developing a moni 
LOrIne Doe WO cewermir ust what 
happens to he ¢@stuarys water ancd what 
needs to be done to protect it. In the mean 
time, Improved sewage treatment has alread 
begun the river's recover 

witty nd tathsh worked only an hour. By 
then it was blowing “seven kindle of spit,” as 
waltermen sav. The Potomac can be ' ery 
sty. in the War of TS12 the captain of a 
Eritish warship in the estuary recorded 
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A PICTURE STORY BY 
JAMES L. STANFIELD 
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THEN RALLY DAY COMES to Good Hope Bapitst Chwreh, t's ith 
a homecomus. Anifole and oid friends gainer from afar for preacning, 
muse, wat dinner. Lydia joins in the clapping and singing (below), 
but after a few hours Tony falls asleep. “Yes,” she says, “ne does tat a 





the frome.” As a deacon, Carolinas sits apart, cooing some will ofan 


that bears the likeness of the Reverend Martin Luther King, fr (right). All 
hee life. all over the world, “I don't care where J was at, of there was a 
charch, I'd eo. You sever catch me home on ao Sunday.” 

With wo sun's Aond on thew pockets, wath a form on a guiel fabwlary 
of the Potomac where the wind blows fresh even on a sultry day, thes 


lead a rich life withoul much bother about money. As Lvdia says, “Every 
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Pioneers head 
north trom Edmonton, 
gateway to Ganadas 


“Now Frontier 


By ROBERT PAUL JORDAN sues stems 
Photographs by LOWELL GEORGIA 





E SHUFFLED AHEAD in a cheerless private termmal 
at Edmonton International Airport, about 25 of us 
catching the world's-end commuter plane. At the bag- 
2 @ gage counter a flinty attendant abruptly told a young 
roustabout in front of me to leave the line 

“you cant go ke that,” he decreecL “Hair,” [t is foolhardy 
lo wear long hair around drilling rigs and heayy equipment. A 
quest for scissors began 

My turn. I set my carry-on bag before thé attendant “Open 
it,” he commanded. I showed him a camera, lenses, tape re- 
corder, notebooks. He prodded my duffel bag. “What's that?” 
“That” was a rolled-up map. “Why the search?” I asked, a 
shade testily. Surely we were a known quantity, a routine 
change of shifts. Nat at all the ordinary untrustworthy com- 
mercial passengers undergoing a security check. 

“Booze,” he snapped. Alcohol is prohibited in the bleak gas 
and oil exploration camps where we were heacecL One serious 
mistake ts all you make in the hostile polar islands of Canarcla’s 
Northwest Territories. 

Then we stepped aboard a Lockheed Electra of Panarctic 
Oils LtcL ane the roustaboult was among us, shorn and glum. 
North we flew that wintry morn across and bevond Alberta, 
the turboprop’s four engines droning through a darkening sky 
Into the midnight country. Muskeg and forest yielded to a deso- 
lation of bush and frozen lakes, then to a desert of snow and 
ice. All-of this [made out increasingly dimly, but of humanity | 
saw nothing. My seatmate, a (Contitued on page 489) 
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Gay “90's froufrou sets 
the tone for KJonedike 
Davs in Edmonton, otl- 
nich capital of (Canada’s 
Province of Alberta. 
Each uly tewurists ane 
Ecimonteninns alike 
tiress wi) in olel-time 
garb to commenoratec 
ihe prospectors who 
trampead throweh 
Echnonton on their way 
to Klonelike -@oleliielels 
Today Edmonton and 
its skyline elitter with 
new energy (foldout, 
lollowing pawes) 
Prospectors still press 
north from the city, bat 
now thes re oil ane was 
explorers bourne! by jel 
for northern Alberta anc 
the Northwest Territornes 
WIth Its islands near 
the top of Ube worked 
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North to fountains 





Macken ve Del ARCTIC OCEAN 


Inthe Beaufort Sea, roughnecks drill for 





Queen Elizabeth Islands 


Braving suniess months and temperatures 
a: low as minus 60 F., prospectors robe 
450 000 equare miles of ands ane 

continental shel? 
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Oreus The 
“Tt's 9 good: | 300) mikes, he stich, “and ivi 
mate the tap more times than | can remem- 
ber. We work hours a dav for two wecks 
then shuttle home for a week.” He nudgecl n 
with an elbow. “We got it easy up here, ave? 
Four and « halt hours owt of Fodimonton 
ame commuters had begun the trip farthes 
south in Calgary or even in distant Vancouver 
the lights of 2 runway pterced the gray-blue 
yo. Down we glided to Kea Point, on Wlel- 
ville Island's east coast near the 73th paralle! 
From here Panarctic Ghis Ltct., & comorhum 
of 29 01 and mining companies anc the Ca- 
nadian Government, explores one of Amen 
a4 last great petroleum frontiers (man, pice 
165), Men, fuel, dnlling materials, food, ancl 
he aes nostly from Ecimonton, fan out by 
curiiit ti o borels hucehlies of eR rhs Ate Muts 
Cattered acmss hundreds of empty miles 
Low over the frozen ocean, seconds before 
touchdown on the SW PLL, ET Peed 
bor cinched his seat belt tighter. “We lost an 
Electra bere,” he sai. “Het short ane crashed 
throweh the ice inte the ses. Thirty-four men 


were aboard Only two survived, 
Youthful Enerey Builds the North 
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ecametimes collirles | 

While’ some men, and a lew women, ches 
adventure amc) the big oil collar—a top equip 
ment operator can make 530,000 (Canadian a 
vear—others take wp different challenges in 
this raw land of opportunity. | plowed Virgin 
earth with homeste is Ts, Wi arched fold miners 
toll nearly & mike unckerground, talker wit! 
crewmen on beavily laden barges. [hev and 
the construction workers, cooks, and news 
Prk MOT Te mn Wear one cCharacteriscik tke ik 
badge: the vitality of youth 

| found (Canada’s 
read over a vast triangular chunk of the 
country. The triangle’s northwestern tip ex 
tends bevond the Mackenzie River Delta on 
the Beaufort Sea at the Alasea border. From 
there the top leg runs northeast across the 
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Shoppers feck io the opening of 


the Garden Court (lacing page) 
m kalmonton (centre, where they 
can Growse throuzh eihty shops 

<r listen to a contert by the Ed 
monton Symphony Chrete.tr 

In Alberta's Lee ltive 43 
smblhy jabove!, Premier Pete 
Loucheed, a former professional 
football piaver forthe Eximonton 
Eskimos, beans forward ta field a 


question from Loe Gppesitian 





Arctic islands beyond the north magnetic pole 
to Ellesmere Ishand, 

Along this axis, both at sea and om lancl, 
encrizy companies recently have macie signifi- 
cant discoveries of natural gas and oil, and 
seismic searches point to many other promis- 
ing areas. Panarctic’s drilling alone has al- 
ready located about 15 trillion cubic fect of 
cas; the industry save 20 trillion would justify 
construction of a pipeline, 

Edmonton, long the supply and distribu- 
tion center of Alberta's own oil and gas em- 
fire. anchors the thangle’s southern tip. To 
an outlander, it is a startlingly attractive 
and energetic city, bright with gleaming sky- 
scrapers, prosperous and pleased with itself 
as the lifeline to far-flung dependencies. Its 
drumbeaters boomed away at me: “Gateway 
to the North” and “Crossroaarl of the World.” 
Ii vou take off in the general direction of the 
North Pole and keep going, the next city you'll 
come to is Omsk, in Siberia 

Nine out of ten Canadians live within 200 
miles or so of the United States border. “They 
used to be so smug,” chortled an Edmonton 
businessman, “Particularly back east. They 
would say, ‘Go north and you'll fall off the end 
af the world. Nuthin’ up north anyway.’ " 


New Wave of Pioneers Predicted 


Not many people, true. Only 38,000 or so 
dwell in the Northwest Territories, a region 
a third as big as the entire United Stites. 
Fewer than 200,000 reside in Alberta north of 
Edmonton, an area bizger than Montana: 

But a tide of newcomers appears inevitable. 
The proposed Mackenzie River Valley gas 
pipeline, requiring about 7,000 workers, creat- 
ly worries the native peoples—Eskimos, or 
Inuits, as they prefer to be called; Inclians,; 
and Metis, or mixed bloods. They demand 
settlement of their land claims before con- 
struction begins, and many remain fearful 
that a pipeline will destroy their wav of life. 

Visiting a Domib Indian band on Great 
Slave Lake, I learned that its dynamic chief, 
Arrowmiaker, was urging his young: men to 
turn their backs on the white man's ways ancl 
return to the bush. “How good we used to live 
—hiunting, fishing, trapping,” an elder re- 
marked sadly. 

Tt is too late for some natives; they find 
themselves hopelessly trapped in the clash of 
cultures. But others adapt to work schedules 
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and make the best they can of both worlds. 

Many Edmontonians, however, consider 
the unexploited north a kind of fiefdom and 
their greatest asset. Terry Cavanagh, His 
Worship the Mayor, enthusiastically outhned 
his viewpoint dunng an interview. 

“We have limitless potential,” the mayor 
told me. “The tar sands, the growth of the 
north, the proposed pipelines—we're talking 
about billions of dollars. And most of 1 will 
be fonneled through Edmonton.” 

He sat back, eves tracing the high glassy 
monoliths stalking away beyond his windows. 
“This is the jumping-off point This is the 
source of the engineering expertise and the 
lunch-bucket people. ‘There's nothing but 
good planned growth ahead Mind you, we're 
armund half a milion population now, We'll 
teach a million in 25 years.” 


And the Rich Get Richer 


lf tomorrow belongs to Edmonton, Alberta 
owns today, In recent years the province has 
grown wealthy beyond its dreams. It grows 
richer every day, piling up a billion dollars 
and more annually in petroleum rovalties. Al- 
berta contains nearly 9O percent of Canarcla's 
crude oil and 80 percent of its natural pas— 
most of it fowtine from fields around Ecd- 
moanton and northward. Those reserves are 
being depleted; the search to strike new fields 
intensifier! during my rounds. 

A different kind of oil, however, waits in 
awesome plenty. The bitumen in Alberta's 
vast deposits of tar sands contains more crude 
oil—an estimated 600 billion barrels—than 
the total reserves of the Middle East. At least 
25 billion barrels are economically extractable. 

Covering about 19,000 square miles scat- 
tered across several northern areas, the sands 
lie in sedimentary beds up to 2,500 feet deep 
Today's technology strip-mines shallow. de- 
posits, cracks the bitumen into crude oil, then 
refills and replants the denuded area with 
grass and trees. The great challenge will be to 
recover oil from the deep deposits, econom- 
ically and with minima! environmental 
damage, Controversy mounts on the latter 
How do you flush bitumen in great quantities 
from depths of half a mile without greatly 
altering the face of the earth and poisoning 
the air and water? Research continues. 

Surface mining has prouced only a com- 
parative drop so far. The Great Canadian Oil 
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Sands plant, owned by Sun Ol Company 


Lted., extracts up to 50,000 hurrels a day from 
the Athabasca tar sands near Fort McMurras 
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Discoveries in the Arctic islands, the Marc 
kenzie River Delta. and the Beaufort Sea area 
likewise remain years away from reaching 
market im important amounts because of 
transportation. A fleet of ice-breaking Arctic 
tankers is a distant prospect, anc a pipeline 
requires much time and great sums of mone, 

In hard fact, transportation of whatever 
kind tends to be restricted in the northern 
vastness, except for snowmobiles. As one ob- 
server told me with a straight face, “This is 
an absolute Garden of Eden for the Skidoo.” 

A couple of vears ago, with the high north 
making demands on Alberta's 
goods and services, the provincial govern- 
ment strengthened its air link there, For 37 
million dollars, Alberta simply bought the 
bulk af Pacific Western Airlines’ shares of 


stock on the open market 


CT easing 


Boomtown Brings 4 Cultural Shock 


Basing mivself in Ecimonton, | made mv 
way, usually by Pacthe Western, to the city's 
distant satellites. I remember the day I hopped 
a PWA. jet to the tar-sands hub of Fort Mc- 
Murray. Killing time, my meizhbors and I 
played the airline-nickname game. “Please 
Wait Awhile,” suggested Aisle. “Pray While 
Aloft.” countered) Middle Seat. “Probably 
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Cowpersons 
at work 


Wont Arrive,” submitted Window Seat 

Arriving, I picked up a rental car and soon 
came upon an explosion of humanity. Choked 
with about 16.000 residents where 1,200 lived 
a dozen vers ago, and expecting 14,000 more 
by 1978, Fort McMurray alreacly wis a mil: 
lion dollars short of paving for the vear's 
Minimum services—new schools, rows, a 
new hospital 

It would never be able, | concluded, to over- 
come what earlier pioneers Called cabin fever 
The community reverberntes in a wilderness 
of muskeg, tumarack, and binck spruce. [he 
bright lights of Eadmonton, the nearest city, 
beckon 275 highway miles southwest; some 
people make the run in uncher four hours, 
Friday pay burning their pockets 

“My wife cried when we first came to 
town, ewspapermnian Peter Duffy, 32. told 
me. “It was one cultural shock to drive down 
that main street. I felt like heacing back home 
all the wav across the country to Nova Scotia 
and conlization.” 

Windows rolied up against a haze of dust 
we jolted through Fort McMurray’s potholes, 
jousting with pickup trucks and heavy ecjuij- 
ment. The sights skipped past, a kaleidoscope 
af bars, tipsy men on the sidewalks, seeds 
movie house, motels, coin laundries, Hudson's 





On the plate, Alberta beef is tasty and tencer. Gn the hoot 
it's unforzivingly tough, as a rider (above, heft) discovers at 


Fonokas all-girl rodeo. Another contestant awaits Ser tum 
fawecing page). At the St. Albert rodeo (above, right) a cow 


boy lassoes a calf and ropes himself 
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SieMutray, Uhey hate the dust. | 
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accustomed. Weve come to hke 1 
more, Une reason is that we're about to mow 
into cur new house on Beacon Hill” As we 
naried, he said, “We haven't all accepted the 
frontier mentality. Many of us are tryime ti 
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Burceoning Businesses jostle for Space 

The next min 7 talked with lanehed when 
| asked what had brought him to Fort Mr 
WT urTriy 


president of the Chamber of “commerce, re 


1 i nt 
Crew-cut Glen Bowden, nersonabii 


ped: “Almost every businessman in chon 


ton told me I was nuts to come here. That was 








about seven vears aon, Businesses were roing 
broke right, left, and center.” He thumped the 
desk in his real-estate und insurance agence 
"NOW Vou Gin’ hind & square inch of space in 
L Closet anywhere to put a commercial ven 
Ture ofr an organization.” 

He handed me a chamber brochure. lt 
name more than a hundred clubs, for tennis 
tlavers, tolfers, writers, skiers, igure skaters 
Around six hundred business licenses were 
issued last year, he went on, but tor one line 
of work. there wasnt much call 

“Without an uncertaker.” Mr. Bowden 
miiserct, OU FLL into A preth. STA 
situntions. When | first pot here, a frien of 
mink cied in a crash. [ helped dic his grave 








Special men. 
special women 


His own price, his son'scontent 
ment. ond 0.5 75-acre farm new 
Leesdiwoorl are the harvest of 
hard work for honmesteacer 
stanley Aatelny (left) 

. field of roneseei—wused to 
make cooking of] ancl marga- 
nite—crpens where tres. ere. 
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MEL | Wier [recess 


“imine: = TMeretyulhoes 
“You cont 
sock it out,” he-savs, “if you're 
not the mht kind of man” 

Chr the right Kind of woman 
Nore than two hundred miles 
to the cast at Fort McMurray 
Mis. ‘Thomas Waddell «mile 
Lhcwih she pond her family hye 
to livt in a school bus tright 
Her thee: 


Athabaaca tur sarqcte 


hohe works af 


with a pick im the middle of winter. [t gets 
clown to 50 below zero, 

“Few old people live in Fort MeATurrav 
The towns full of voung people who have 
come to improve themselves.” But the aren 
expanded so rapidly that the accidental death 
rate finally did attract an undertaker |ast 
spring. Until then, the nearest one hal lived 
73 highway miles south 

The chrect cause of Fort McMurray’: cha- 
ouic prosperity is the Svnecrude project's huge 





nee! for people, materials, and services. Hall 
an hour's crive north, this jomt venture of 


Trmprial Oil, Conada-Cities Servier, Gulf (il 


Conarcia. and the governments of Canada, Ab 


berla, and Ontario is constructing a plant for 
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Caneca's only reindeer herd foraercs in snow-covered! tundra near Inuvik, The animals 
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the extraction of oi) that will cost more than 
two billion collars. 

TD turned up there on a sunny day, donned a 
hard hat, strocle off across the 7,000 acres to 
be mined, and plunged knee-deep into sticky 
black sand. “Tar sand 1 basically o gucky 
mess,” observed photographer Lowell Geor- 
gia, lending me a hand. 

Indeed. No one knows how the bitumen it 
contains was former, only that the sands were 
part of an age-old sea bottom that teemed 
with marine organisms. Indians once used 
the tar to seal their candes, Now thousands af 
construction workers were preparing what 
may be the world’s larpest open-pit mine; in 
L978 inant draglines will begin gouging that 
ancient seabed to a depth of 200 feet. 

Though costly, the production process ts 
simple. Mountains of tar sand. move by con- 
veyor belt to the extraction plant There the 
bitumen is separated by hot water and steum. 
Upgraded by 900° F, heat into a low-sulfur 
crude oil, itis prped to Redimonton for refining. 


How Much Will the Land Suffer? 


During the mine life expectancy of 25 
years, dragtines will cut a three-by-four-mile 
swath deep enough to hide a 20-story build- 
ing. What of the land and environment? It is 
4 question of great concern to Canadians, and 
the subject of continuing studies. In time, 
other tar-sand mines and colossal extracting 
facilities will go into operation, I took. this 
matter up with H. B: Scott, Syncrude's tall, 
soft-spoken president. 

“We are convinced,” he replied. “that hu- 
man use of the environment need not be de- 
structive. We will do everything possible to 
protect wildlife, vegetation, appearance, and 
air and water quality. The mine will be fully 
reciammed. We'll refill, level, and contour it 
into a well-drained, gently rolling plain, and 
cover it with grass and trees.” 

Still, mine reclamation won't begin for 
years, and it may take a century for full-size 
spruces to reappear in this slow-growth re- 
gion. And some alterations will be irrevoca- 
bie: a svstem of clams, oné more than two 
miles long, built to bold wastewater and 

In Canada’s northland man has always 
wrested What he wanted from the earth with 
unremitting toil More than 200 mities due 
west of Fort McMurray, in the wild and 
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hauntingly beautiful Peace River country, a 
strong, tanned homesteader named Stanley 
“atelny (pare 494) spoke ruefully to me of his 
lang contest with the lanl 

“That's mine,” he suid, pointing to a 300- 
acre field of barley billowing in an easy breeze. 
“That was all bush—spruce, black and white 
poplar, ancdewillow. I cleared it, piled the 
timber, waited for it to dry, and burned it. 
Then | broke the ground and grubbed out 
the roots." 

He studied me narrowly, sizing up a city 
man. “Isn't anything much harder than cut- 
ting out roots by hand. Now we have root 
harrows. But it's still hard work.” 


Only the Hardy Need Apply 


Stanley Zatelny uttered certifiable truth. 
lL clung to:a bucking tractor that day as it 


struggled to pull a scarred steel plow through 


vitzin soil. The thick clay resisted mightily, 
stumps and roots forcing the tractor into 
Tearing agony. 

Slowly, man worked his will on nature. The 
furrow lengthened, a V-shaped incision eight 
inches deep slowly turning into a 200-acre 
field. It would be fine for crops of flax, wheat, 
harley, grass seed, or rapeseed, all of which 
grow rapactiy. 

They must, Stanley plants around the first 
of May, when winter's effects have gone, and 
harvests at the end of August, before cold 
weather returns. 

“T's a big gamble all the time,” said the 
41-year-old farmer, “and the farther north 
you go, the bigger the gamble. It's tough just 
getting started! homesteacing. You have to be 
a Canddian, and an Albertan for one vear. 
When I found my land, there was no road to 
it; took us all day to get in with a tractor. You 
should build a shack that costs at least $1,000, 
and live init Haul your own water. Mosqui- 
toes are terrible. Stick it out for about five 
vears and the land's yours.” 

When we returned from the fields I paused 
before the old homestead, a small log hut 
Nearby stom] a new one-story frame house. 
“Built most of it mivself,” said the home- 
steacder, pride in his voice. “Three becroams 
plus one in the basement. | sawed the lumber 
from our own spruce. I put so much work 
into it—I'd rather cut out roots than build 
another house. Let's go in.” 

Inside, Mrs. Elizabeth Zatelny introduced 
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— : centennial of the Koval Candin Mente Police in Alberta 
chicken? mchitects anc envineers ecolierdL But Veereville founel ite man 
a Professor Konalel Resch iabove), a computer scientist at the 

wo ve ane) 12000 man-hours later, Resch and poytul 

oreo residents put 2,732 aluminum triangles and stars lowethe 

to mike the world's largest Raster ee2z—25.7 feet long. Resch, 
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Grit, grunts, and gold medals 
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the Jong winter. Early in June, tugtoats push 
baraecs into the northwest-flowineg Mackenzie 
River and descend to its mouth as the ice 
breaks, resupplying northern settlements and 
the isolate) gas and oi] exploration camps. 

Some barges carry containerized woods and 
supplies—sleds, snowmobiles, washers, dry- 
ers—or haul half a million gallons of oi] each. 
Same off-load cement and drilling mud at 
man-made islands in the Beaufort Sea; others 
deliver pipe to Alaska’s north shore. All 
should be back in Hay River by mid-October, 
lest ice capture them, Freezing weather ar- 
rived three. weeks early in 1973, trapping a 
fleet all winter. 


Yellowknife Lives in an ley Vapor 


Across Great Slave Lake from Hay River 
lies the city of Yellowknife, capital of the 
Northwest Territories. Some of its people 
view development with misgivings. “We must 
take care of our own neds first,” they say. 
“We don't need more immigrants.” 

I first set foot in Yellowknife, 2 community 
of about 10,000 souls, on a January day 
when it looked like hell frozen over. The ther- 
mometer was holding at minus 46° F. In the 
still, stiletto-sharp air, white plumes drifted 
straight up over the snow-shrouded city as 
i from the campfires of some ghostly host. 
Every car exhaust left its trail, The exhala- 
tans of people and buildings acded their 
mist. People here moved in an icy steam man- 
ufactured by themselves. They did not seem 
to minc. Mostly, they kept indoors. 

I found earnest government bureaucrats 
going about their duties in the impersonal 
paper-strewn cubicles of their profession. We 
ranged far in our talks: How native hunters 
were getting $300 for a prime wolf pelt, and 
$1,000 for a polar bear skin; whether the 
town of Inuvik deserves to be called a Baby- 
lon; how the Edmonton Jowrnal sometimes 
arrives the same day it is printed; why dog 
teams are preferable to snowmobiles in the 
bush (vou can cat clos); whether better fish- 
ing can be found anywhere in the world: how 
apartments vibrate when gold miners blast 
thousands of feet beneath the city, and how 
some vow vou can hear the men’s voices. ... 

I reported early one bitter day to the Con 
Mine at Yellowknife and dressed myself in 
long uncerwear, coveralls, two pairs of socks, 


saz 


tubber boots, bard hat and lamp, and gloves: 
Then an elevator, dropping 800 feet a minute, 
corned me and superintendent Barre Han- 
cock to the mine's 4,500-foot level. 

We stepped out into dismal gloom relieved 
only by sullen ceiling bulbs and our lanipes. 
My glasses fogzed over in the tunnel's 90 per- 
cent humicity; water sloshed ankle-cleep, 
helping to lay dangerous silica dust. The 
temperature steod in the 70's. Face glistening, 
a miner wielded & pneumatic drill against a 
face of quartz; a ton of which contains 
around half an ounce of poled. He cut his 
drill, doffed ‘earmuffs, and cheerfully ap- 
praised his situation. 

“In summer, up top, it's mosquitoes. In 
winter it's snow and frostbite. None of that 
bothers me here” He e¢rinned. “You can't 
have everything. Nobody's politicking for my 
job, and this air is reat.” 

Great, [ thought, if you like working in a 

Half a mile distant laterally and a hundred 
or so feet deeper, I shook hands with George 
Schulz, a miner almost half his 42 years. He 
wore a wool shirt, sleeves rolled, and plainly 
preferred to keep working. 

“What | mind,” he said, “is coming out. It’s 
pretty bad when vou come out and it's 40 be- 
low. I keep busy, and sometimes the time is 
too short. Lf a man's gonna earn afew bucks, 
he's gotta move.” And he diel 

Back on the surface, Barrie Hancock ex- 
plained. Miners need up to three hours of 
their eight-hour shift just getting to and from 
their stations. They are on contract; the more 
tons they mine, the higher their poy. They 
renerally work alone, with headlamps often 
their only light 

“We look to George Schulz for a thousand 
tons a month,” said the 34-year-old. super- 
intendent, himself once a coal miner in Wales 
“He's one of our best. A top-notch miner can 
mitke a2 hundred collars a dav or more.” 


Inuvik’s Sun Rises at Lunchtinie 


Yellowknife, as the territorial capital, 
watches over its huge domain only with 
difficulty, Bush planes, often sturdy De Havil- 
land Twin Otters, workhorses of the north, 
carry people to lonely humlets and camps. 

But Inuvik, Canada’s northernmost in- 
corporate town, about 130 miles north of 
the Arctic Circle, is accessible by scheduled 
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winter freezes the stual 
ow Beaufort Sea, heavy machinery hoists up the ice above) in 
seyen-ton chunks. Then gravel is poured into the bole, Afler 
there stands an island, complete with mg and 
camp Ute), Workers commute in a Hovercraft iret) from Ih 
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antl padded down the hall in stocking feet 
toward my quarters—boots are always re- 
mover and left.at the entrances to these inter- 
connected buildings. A coffee urn and some 
oven treats rested on a table outside the 
dining room, and a cook stood alongside. 
“Try some cupcakes,” be invited. How nice, | 
thought. Another man spoke up. “Lf they're 
ltke the last ones, you could use ‘em for 
hockey pucks.” 


Froven Ocean Supports a Gas Rig 
Of all the camps | visited, 1 liked best Pan- 


arctic's Rea Point staging base, more than 600 
miles north of the Arctic Circle on Melville 
Island. The activity never ceased; up to 150 
men were being accommodated, some of them 
Eskimos working a6 laborers, carpenters, 
electricians, The airstrip was handling as 
many as 150 movements claily. 

Most of those flights carried men and sup- 
plies to drilling sites and exploration camps 
os fur as 330 miles away. | lancec one morn- 
ing on the frozen ocenn eight miles off the 
Sabine Peninsula Panarctic here was flood- 
Ing the ice, approximately doubling tts thick- 
ness to Lh feet. to. support the 500-ton weight 
of a drilling rig, 
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While the pump spewed water over the ice, 
I turned to Don Connelly, Arctic foreman, a 
bluff veteran of polar work. The tremendous 
task intimidated me. To him it was routine. 
He nodded confidently. “Oh, the gas i= here. 
We know it’s here. We're just beginning.” He 
squinted at me. “You've got a white spot on 
your cheek. It's freezing.” 

Another day, on a barren land frontier 
northeast of Rea Petnt named Cameron Is 
land, | climbed onto the platform of a derrick 
with drilling foreman John MeGillicky. Pan- 
arctic was probing for its first commercial oil 
well, Amid a constant roar, a tunesten-carbice 
bit with 45,000 pounds of weight on it turner 
at 4) revolutions a minute; grinding through 
hard rock, it sank only a foot every eiht or 
nine minutes 

Gas ancl oil prospectors rank high as opti- 
mists. John McGrillicky said: “This is our sec- 
ond hole on Cameron Island We think we 
just missed a good strike with our first—it 
produced 500 barrels aday, not enough to be 
economical. Now, 7,000 or 3,000 burrels a day 
—heat would be a big strike.” 

Then, fieldwork over, I flew back to Rea 
Point, packed my bag, and caught the work- 
ers’ commuter plane back to Edmonton. 
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miewell casing af Rea Pont, 


L found the city Carrying on 25 usual Tun 
nél rats were burrowing heneat 





i cowntown 
streets for the 64-million-dollar-plu< first 
phase of o rapid-transit system. New sky 

scrapers grew taller. Work began on the six- 
million-dollar Citadel ‘Theatre 

The Edmonton (pera Association present 

ed Beilint’s Nera to a full house: the set 
alone cost 326,000, swank Ectmonton (entre 
one of (anada’s largest shopping-ancl-othce 
COMDLERES, opened 45 more stores for a total 
of eighty, and embellished them with a (rar 
den. (Court decorate with fie trees (pare +55) 
Subterrancan “pedways were branching out; 
this city builds down as well as up, and lines 
its underground thoroughfares with smart 


shops mind restaurants 
All of Conada Looks to the Arctic 


Roaming Ecimonton, I thought about my 
friends in the polar tslands. Had they dis- 
covered gas beneath the ice platform they 
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int ie on the frozen ocean: Dic thes fel big 





cioen Cameron [sluned? To get the answers, | 
ook the short airbus fiient south to Laleury 

As kedmonton serves os the supply and 
manpower center for the petroleum industry, 
a0: Calgary functions 2s its main office. Man 
gas nnd of companies headquarter tn this so 
nhisticated and sparkling city, | made mv was 
to the offices of Panarctic (ile and callecl on 
its president, Charles KR. Hetherington 

‘The ice-plattonm well turned out beaut 


fully.” the quiet-spoken executive said wit 





I 
a cmile. “A fine orocucer, [Tt extended the was 
held enent miles out into the ocean,” Boe smile 
broacenecd. “Cameron [sland? It's a first-class 
discovery. [t tests at 3,000 barrels of ofl a das 
We think that we're still not in the mam part 
af the Held.” 

l asked Mr. Hetherington to look into the 


future. “| do it all the time. he repli a | 





behewe that the Arctic islands can provide 


idequate future supplies of pas and oil for 





Lanida—as Well as far export. But the fed- 
eri government must establish an economn 
climate that willencournge exploration.” 
Premier Lougheed had spoken of Alberta 
os “Now Coountry.” Now chanve and conflict 
were stirring the wild and challenging coun 
trv to the north, The world was running out 
of frontiers. Dh one, | could only hope, 
ment survive the encroachment of man and 


his machines better than mast 0 
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Wwe Were sMiling under the auspices of the 
PONTE VovIgting Society, a8 an oficial 
Bicentennial project of the Stute of Hawau.* 
(Jur Purpose 


in retracing this ancient sea 
route in a-re-creation of a izth-century craft 
nto how such voyages 


might have been mack many centunes ago 


Ws Lo Bann insight 

Above all, we would be testme the accu- 
racy ol long-distance navigation entirely with 
out instruments. as well as the canoes abilith 
to deal with head windké-and currents. [f suc- 
cessful, we would be demonétrating that 
ancient Polwnesians were, indeerl, able to sail 
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Without charts or instruments 
the sailing cane okule’a acts 
out from Hawail for Tahiti Thi 
vovure confront an mtriguing 
question: (oouk! anmtent Polyresin 
regularly have naivicaterd thy 

1 OOO-nawticalmile route, one i 
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visible on the horizon, Ube ketch 
det) emery 
jut gives Mnkule'a': 


navigators no hint of Lhe: Pl Or 


heck: corres tarclia 
supplies 


Lhe Polynesians had brought with them m 
their canoes the cog, the pig; anc the chicken, 
We, too, carried these animals, and an impor- 
Lainie Object of the ve WEEE Was Lo lca bow to 
feed and care for them al sea 

Hoku Litt Lat (Tiny Little Star), our little 
golden pol dog, was born in the Honolulu Zoo 


and represented ain attempt. lo 





(reed back to 
the original Pohmesian barkless veretaria: 
The zoo had also bred 


razor-backed pics and Polvneésiin chickens, 
prelude to. thi 


wine in "A Canoe Helps Hae Recapture Aer Pa 
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but at the last moment the director decided 
they were ill-prepared for the voywee ond 
declined to let them sal with us. So Max 
well, a white and very domestic pig (he was 
disadvantaged on both counts, we were to 
chacover), and a cock and a hen were hurried- 
ly purchased tor the vovage 

‘There were plants, too, aboard Hohule‘a 
sprouting coconuts, breacdfimiit, sweet pota- 
toes, Suparcane roots, and a dozen other use 
ful Spaces that ancient Polynesian extorers 
hal introduced into empty Paciic kinds, 
iInclucing Howail, Qur specimens were bun 
dled in layers of damp moss swathed in tapa 
cloth anc stowed in the bulls 

(in the eve of our departure we had been 
purified in a sacted kava. ceremony, until 
the taboo was lifted by Gur arrival in the 
Tahitian archipelage, wine and women would 





One: last oloha: Dukie Kushulu huge o 
well-wisher at departure from Nimuton May 


Aotule'a—Star of 
50th Stabe, fe- 
wiving an interest m Polynesian traditions 
and troming ber crew. The 17 men includes 
a Moicronesiin, a ew “colander, twos 
mainiand photographers, and 13 who m- 


| For seven months 
Cludiness—had cried the 


fecter] Hicwtai'’s rch racial mixtiire 
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be forbidcen. Then the navigator and sailine 
master, Mau Frailug of Satawal, one of the 
distant Caroline [slands of Micronesia, ud- 
dressed the ship's company. We were a mixed 
group of AHawanans (mostly expert watermeti, 
curters, antl paciellers) ane 
Hawanians. But only a handful of us, Piailug 
knew, were expenenced offshore sailors 

“T wish to speak to the whole crew, how 
they should conduct themselves in the deep 
sea.” he said. “Before we sail, we must Lhrow 
away all things worrying us. (nthe ocean all 
the food, all the water, is under the control of 
the captain ...evervthing the captain savs to 
do, we follow, Only the captain tel 
to change course 

When you are on the ocean vou cannot see 
AUT Sands, Only the things we bring with ws 
help us ta survive. We act together. Thatis all 
[ have to sav. Remember, all of vou, and we 
Will see that place we are eoing to.” 

Perhaps, in the weeks to come, his worl: 
might have been better heeched 





heaoles—non- 





[sus when 


Constant Spray Makes Sleep Uncertain 


Conch-shell trumpets blared from shore 
as Capt Kawika Kapahulehua ordered! Ho- 
fuie'a's sails unbrailed and her anchor raised 

The heavily laden canoe, reverently gar- 
landed in ti leaves for good fortune, pitched 
into the seas as she came out from under the 
lanl and headed north on the first of the long 
series of tacks that would take us past the 
“Big Island” of Hawaii. 

Far behind followed Meratet, a large ketch 
that would “shadow” us dunne the entire 
voyage. We would talk to her frequently by 
walkie-talkie (we could not conmmuinicate 
directhy with lane), but Meetar wis stricth 
forbidden to provide any navigational data 
or hint of our position, 

Vollevs of spray swept the canme’s check 
platform, wid we soon found that neither the 


hiale—the thatched shelters—nor the canvas 
spray covers fitted over the bulls offered 


much protection. That first night some of the 
crew laid plastic sheets or rubber storage bags 
over the slatted decking and rolled thenveeives 
in spare sails; others strung hammocks under 
the thatch Hoku was tucked into her speci- 
ally made sleeping bug. The chickens seemed 
content in their coop, but Maxwell lay miser 
able and seasick in his bamboo cage 

[ was among those who chose to sleep in a 


fuks, one of the <x-foot-long spaces between 
bulkhesds in the hulls. [ wore oilskins “down 
below,” however, for jets of water spurted 
constantly through insignificant openings in 
the canvas cover. 1 christened my puka the 
“water bed,” but I slept soundly there, for 
the seawater was warm—in marked contrast 
to some | have known.* 

The navigator, Mau Piailug, rarely left the 
stern, Where he later strung a hammock of 
knotted cords between two spare steering 
paddles He did not stand revular watches; 
day and night. he remained alert and watch- 
ful, studying the stars and the waves. When 
all was quiet he slept, but he slept lightly 

Piailuz was; of course, the central figure in 
Our Navigation experiment, On his home ts: 
land, Satawal, ocean: voyaging in sailing ca- 
noes without instruments is still the way of 
life.} Now 44, he is stocky and short; his-nick- 
name, “Mau,” means “strange” in Satawalese. 

His formal training began when he was 
only 6 years old and ended at 18, when he 
was Initiated as a fully qualified ppalu, or 
star-path navigator, He has since roamed far 
and wide through the central Carolines. In 
hf4 he navigated his 30-foot outrigger sail- 
Ing canee from his home island to Saipan in 
the Marianas and back, without chart or com- 
pass—a distance each way of about 500 miles, 


Seasoned Navigator Sets the Course 


The Carolinian system of navigation is a 
“clased” one: distances (in days of sailing) 
and bearings (in star “compass” points) ure 
learned by heart for hundreds of islands. 

How would Piailug’s svstem fare in wn- 
familiar waters? An old-time Hawaiian or 
Tahitian navigator would have had data for 
our voyage equivalent to Piaglug’s familiarity 
with his own widespread archipelago. [t fell 
tio Rodo Willams, a Tahitian fonmer schoo- 
ner skipper, and me to help Piatlug extend 
his geographical ronge. We would provide 
sich knowledge as the distance (six times that 
of his Sainan vovare), and the location and 
bearing of distant riak, or reference, islands, 
such as the Marquesas (may, right. 


See Daved Lewis's “Alone to Antarctica” and “Sire 
Bird Emmet Her Lonely Onesey.” NaniowaAL Gpo- 
oRAPHiC, December 1973 and Auguet 1975 

Hh “Wind, Wave. Star, and Bird," Nanionwan ten 
amarmic, December 1974, muriner Lewis deserted the 
millennial methods Polvtiesivns weed lo movie, 
actos wo teaches of the Pacific 
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Steering southeast 
for the first half of the 
journey, Hokule’a 
compentates for 
currents and 
fade winds that would 
ie stage her 
goal, Midday positions 
sdutted by Hokule'’a’s 
herliatin differ sake 
slightly from the 
canons actual positrons 
calculated aboard the 
fully instrumented 
Meotai. 
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Riodo and I gereed with Pialue's strates 
“First we go northeast, eo around Mam and 
Rie island. Hawaii. This be maybe three davs 
Wwext we mist head toward the star point 
called Jer, the place where Antares rises 
This headime would aim us considerably cas! 
of Lahti to compensate for strone current: 
d sweep Horule'a westwur 
or more in a single day 





that cou 
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7) Tes 


Lrlerminine lonintice woul be the toick- 
feet part We would have to rely on the in 
formed guesswork of dead reckoning. This 
In turn, depends: on a close judgment of 
speed. kv own method was to count approx 
imate seconds as the canoe passeca patch of 
fouum: Seven seconds incicated five Knots; 51x 
seconds ment six knots. Pathe. merely 
locked at the water sliding past, bul the 
resuli ea op the STE: 

Latitude can be determined without mstru 
ments to within 60 mates, and usually much 
closer, The first mht out of Maui, Pisilug 
mv juciting the aiti- 
tude of Lhe North Star, Polaris, with the span 
of his thumb anc forefinger loosely extended 
at arm's length, “Just a very litle bit unde: 


ay oe sire al halt CVs " he pronounced LIne 


comhrmed our latituche 


ev-Hss Bequivalent to 15 cemrees; I's eqjusadls 


22) cheerees. Mia lies at 21 degrees north: 


accurale enouech! 
First Meal: Sweet Potatoes an E.grs 
a. 


About. 9 aim, some three hours after sun- 
ise, the canoe bevan a 24-hour offshore tack 
Viaswell mecovered his formidable appetite 
and enthusiastically munchedct strips of dried 
fish. The cock crowed and peckecd happily at 
trated coconut. Not so Hoku. She was fret- 
ting, and tt was to the kindly Dukie Ruahulu 
that she turned for comfort. She consented 


r | ' 
rink « litth: water out of a coconut shel] 





it i 
looked with distaste at the sea, ane retire 
sequin into her sleeping bag 


Aotuie'a's fireplace was a stee| pean (oe ale 





VoVvarers had Wwsed a wood Trane) lined with 
coral gravel Over a tire of coconul Musks 
Piailug cooked the first meal: sweet potatoes 
boiled with coconut milk, and eees broiled tn 
coconut shells We ali OUT Meals together ont 
of us offering i Pile, OF Dave! 

We carried enough fresh food for the firs 
few clave, Gul Ut bulk of our provisions con- 


ested of hundcrect of coconuts, sun-cined fish 


dined sweet potatoes and bananas, and sous 


| ts 


Stur-path navigators guide Aokae' 


across the trackiess sea. From his hor 


the Carnlines. Mau Piailug (abowe, felt 
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fermented taro poi. Drying and fermentation 


were the classic Polynesian methods of pre- 


serving food. 

The ship's complement was divided into 
two watches, one-under the captain and the 
other under the mate, David Lyman. Piailug 
and the expeditions two photographers were 
not in¢luded. Watches were timed by sun and 
stars—a system that led inevitably to a cer- 
tain acrimony. The situation was not without 
humor, however. One black night Piailue 
was awakened to acljucicate the timing of a 
change of watch. He barely glanced at the 
impenetrable and uninformative overcast and 
announced, “Five minutes to four.” 


Ship's Mascot Finds Her Sea Legs 


In the first few days out of Maui the troll- 
ing lines brought in three 30-pound maf- 
mali, or dorado. The crew grated coconut 
and squeezed out the milk, in which thin 
slices of the fish were marinated to be eaten 
raw. They also sliced steaks from the fish to 
be boiled and served with sour pol. Both 
were delicious. To everyone's relief, Hoku 
thought so, too; she had by now also developed 
a taste for coconut meat. She had found her 
sea legs, and walked the deck with the rolling 
gat of a veteran sailor, 

On May 3, with Hoekule‘s sailing as near 
southeast as the trade wind would allow, 
Piailug told me, “Tomorrow we be east of 
Hawaii.” My notes next dawn assumed we 
had made 115 miles southing in the previous 
74 hours, and my own prediction was that 
we should be abreast of the Big Island about 
3 pm. The snow-capped summit of Mauna 
Kea, two and a half miles high. broke through 
the clouds at midday some 40 miles to the 
southwest. The beautiful volcano stood 
sentinel over the canoe the whole afternoon. 

Next moming, when growing daylight ex- 
tinguished the glow of Kumukahi Light, we 
left Hawaii astern. Winning clear of the is- 
lands had been a wearving chore, but we had 
gained much of the easting we would need. 
From here on we would still be spiling stub- 
borniy close-hauled, but at least we were 
headed generally toward our goal 

“Hokule‘a, Hokule‘a, this is Meotai,” sud- 
denly squawked the litth walkie-talkie. 
“We've got some bad news for you folks.” 

One of our hosts at a farewell on Maui 
the week before. had contracted infectious 
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hepatitis. Presumably every one of us hard 
been exposed; any or all aboard the canoe 
tight come down with the debilitating 
iliness long before we reacher! Tahiti. 

Within hours a U.S. Coast Guard plane 
was circling Hokule‘a. A watertight packet 
slung from a small parachute drifted down 
to us gamma-globulin serum. As ship's 
doctor I soon found myself laying out swabs, 
syringes, and ampules on thé heaving deck. 

Willing helpers facilitated the task of 
inoculating evervone, Finally only I was leit 
David Lyman rubbed his stinging arm, and I 
thought that his great mustache creased in 
an unseemly grin as he performed on me. 
That night Boor Kalama unshipped his 
guitar and entertained us with « creditable 
improvisation he called the “Hepatitis Blues.” 

Mav & marked the end of our first week at 
sea We had reached a position, Plailug esti- 
mated, 330 miles southeast of the southern- 
most tip of the Biz Island. The North Star 
had been mostly obscured by clouds, but the 
Dipper was now certainly lower and the 
Southern Cross noticeably higher. 

“Shout the same a5 in Satpan,” said Pia 
lug. Saipan lies at 15 degrees north iatitude. | 
put our position at 14°30". Meotat, using in- 
struments, put us at 14°06", we learned later 
in Tahiti. The largest discrepancy among our 
three estimates wis 54 miles. 


Wet Becomes « Way of Lite 


Hokule‘a continued to plow southward in 
squally weather under overcast skies. As she 
pitched endlessly into head seas, breaking 
waves swept ber lengih, penetraimg every 
crevice. In my oilskins I thought of those 
yvovagers of long ago, taking far worse and 
wetter buffeting wrapped in shaggy ti-leaf 
cloaks, or rolled wp in Jaw/iaia mats to sleep. 

Dukie Kuahbulu took on mast of the cook- 
ing chores—a time-consuming process, al 
best. He sat cross-legeed for hours before the 
flaring “stove,” carefully feeding in strips of 
coconut husk, but noteven the stinging smoke 
could extinguish his infectious grin. As often 
as not, Hoku would be nestled against him. 

A favorite meal that had many variations 
was dried fish boiled in seawater or, alter- 
natively, in fresh water mixed with grated 
coconut. It was served as soup or with taro, 


sweet potato, or sour pol, The inventive crew 


had by this time fashioned a wide variety of 
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coconut-shell bowls aod bamboo spoons; it 
helped pass long dav of close confinement. 

lam generally content at sea, and in fair 
weather | spent hours in the netting -at 
Hokwie'a's hows watching rainbows shimmer 
and dance in the sunlit spray. With 17 men 
aboard, shin-keeninge chores were minimal 
Checking lines for chafing, occasionally 
adjusting sail trim, keeping gear stowed. 

Steering was the main task of the duty 
watch, The technique that we perfected 
aboard Hokwle'a through trial and error may 
well hawe been the very some developed in 
the remote past by the Austronesian ancestors 
of the Polynesians 

Instead of being rotated to alter direction, 
ihe steering paddle was raised or lowered 
When the blade was pushed down into the 
seu the canoe'’s draft was increased uft. and 
the wind pressure on the sails caused the 
crit to pivot downwind Conversely, when 
the paddle was mused, the canoe turned up 
into the winc. Auxiliury paddles and sweeps 
could be brought inte play tor sharp changes 


nf course, a9 In tacking. 
Sails Show Virtwes of Ancient Desien 


Few people realize the great antiquity of 
sail in Ohceania; today's littl paddling dug- 
outs are a far cry trom the big planked vessels 
of the early yovagers. When man first ven- 
tured out into the open Pacthe, his canoes 
Were suil-powered and had been for 2,000 
vears. Phe earliest islanclers to sight Hawaii 

-more than 1,200 veors 4go—already had 
4,000 vears of sail behind them. 

Hokule‘a's sails were copies of those ce- 
picted in Hawaitan petroglyphs. They were 
the claw-shaped sails of the Polnesians’ 
Freat migrations east and west from Samoa; 
their contour minimized stress and spilled the 
wind in squalls, (in her shakedown cruises, 
the general cot of Hokule’a's canvas had tak- 
én some cetting usecl to. But it is a tribute te 
the wisdom of long-lead Polynesian mariners 
that net one of our canoe’s fexible hay-wood 
Snares ever broke after the traclitional cluw- 
shapecl sails were adopted. 

Hokuie'a’s progress during the second week 
continued to be good, with clay runs of 120 
to 130 miles. Piailug had analyeed the pattern 
of the ocean swells into five components, from 
the north, northeast, east-northenst. southeast, 
and south, although not all were apparent al 


Aukule'a” Fatiows the Stars to Taltiti 


the same time. Most noticeable was the one 
that rocked) us from the port beani—-the north- 
east—every half minute or sa. Cloudy skies 
prevailed, and as often as not we had to steer 
by these swells; it was here that the crew, ex- 
perienced watermen that they were, came 
inte their own 

On our watch one black night, helmsman 
Sum Kalulau found the canoe swinging stub- 
bornhy mio the winch A square-jawed, prow <r 
ful man, he wrestled with the nine-foot-long 








After twenty days on the open sea. Shorts 
Berielmann bows in prayer. Salt spray, chat 
Ing ropes, and chill winds keep skin withered 
and sore, Hut for Shorty, a construction 


worker, the Vovage Genomes on apprentice 
thin. He sharows Pialug to learn traditional 
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steering pacidle. “[ can't hold her on course, 
Lyman,” he complained to the mate. 

In the morning Buffalo Reaulana and John 
Kruse discovered the reason. They noticed 
that Hodile'e was down by the head and 
deduced that the supposedly watertight 


nian, the end compartments of the hulls, 
must be leaking. Sawing throuch the forward 
bulkheads, they found both manu flooded! 

When the water was pumped out, Horule‘s 
was a different ship; a few minutes’ pumping 


Tight and moming WAS a small price to pay 
for her improved performance. With the im: 
proved trim the canoe steered herself to windd- 
Ward, and a constint hand on the helm was 
no longer necessary 

Day after day we were visited by midd- 
ocean birds like petrels ancl chearwaters. But 
brown boobies also followed us; one day we 
counted no fewer than 13. This was unprece- 
dented in Pinilug’s experience as well as my 
own. Boobies are usually found no more than 
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hanrilv, all sail billowing. If anvthing. she 
wes uncdercanvased: an oll vovaging canoe 
wotwild have carrie nearly twice as touch sail 
and put half her crew owt on balance boars 
In this sort of wind 

Wy log for this time is filled with notes 
about latiwde estimation by overhead, or 
zenith, stars. On the nizht of May 2491 prerett 
up along the mast while the stur Spica slowly 
mounted to its zenith. [ had advised a sie- 
Clal lookout that nieht because ininhabited 
(‘aroline Island (not to be confused with the 
(Caroline archipelago in Micronesia) lay in 
lS, very near our latitude. | knew that 
Spica’s declination, or celestial latitude, was 
11° S. Therefore, when tt ultimately passed 
aver not more thin half a depree south of the 
masthead, | knew we must be something like 
Lo 40 —in short, we were safely past the atoll 
and could relax 





Hirds Signal Joumey's End 


At the enel of the fourth week at sea Pinilue 
put ws 180 miles north of the Tusamotus anc 
450 from ‘Tahiti: We still had no wav of knew- 
me force det iwhether we were weet oreastoal 
our wonl. Prailue outlined! an effective stratery. 

Todt Ws riya “T think we Kip this 
tack till Dhursday,” be sarc. “If no see 
we be south of Tahiti for sure: Then we tack 
back northeast.” He slicec one hand across 
the other to indicate an oblique course 
through the Socety Islands and the Tira- 
motus The plan would certainly have worked 





Toward evening. on Monday, May 31, how- 
ever, the tomuliar awell from the southesst 
abruptly cut off. It could mean only one 
thing: We hacl sailed Into the shelter of the 
Tuamotus ving to the southeast. Then Rodo 
Willams, the Duhttian navigator, pointed to 
A pair of soaring terns. “You see tlatae? We 
find land socon—this bird never fly more than 
‘) mules trom land!” 

That nicht the watch on deck—cautioned 





Landiall at last! Hokwle's gets 9 roeval wel 


come at Mutarvain the Tunmotus: Islanders 


nding im the shallows mark the reef ae 
motorboats tow the shin toshore. The ship's 


dio _ Hoku whines im excitemeni 


to Keep a sharp lookout—stored intently into All] 150 Mataivans left work and schoo! 
the darkness. About 3 am, June 1, a black to play hosts at feasts and ceremonics: The 
line became Visible on the port bow. [t steacl- fact that this vovage repeated those of of] 
iy grew denser and more salvtctor certain, came with a shock of renoonition to Uhese 
paiaet an isiane!| people; an ancient Timemotuan chant singe 
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wus tile, but. there were only two real poss! 
bilities im this latitude something under 16°75 
an atoll narth of Bora Bora. or Matarea in 


Kang to unknown lands” Next dav (night 
slanders wave the crew on their way bo 
‘Fahiti, now only 170 miles +istant 


the Tuamotus (Contimurd on page 346) 
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Florida. Noahs Ark 


for Kixotic Newcomers 


By RICK GORE 
Photographs by DAVID DOUBILET 


Tarzan s gone, but the show goes on. Near Silver Springs, free-ranging rhesus 
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I was born in Florida, and still have friends 
and family there. For years T shruggec| off 
their animal stories: “You won't believe what 
we've got down here now! A giant African 
snail that eats the paint right off a house!” 

Now | have seen many of these alien life 
forms. They are real, anc they are plentiful: 
They are more than oddities, The walking 
catiish now numbers tn the millions:* Exotic 
weeds snarl beat traffic in Florida's lakes ancl 
canals. The Australian melaleuca tree is 
poised to overrun the Everglades. Flocks of 
fruit-eating parakeets may threaten the state's 
massive citrus industry. 

“Nothing can be done about many of these 
creatures,” Florida Atlantic University. biol 
gist Walter RK. Courtenay, Jr, predlictecl 
“Some of their populations are so large now 
that there is no hope of eradicating them." 


They Fly Now, We Pay Later 


Introduced life is not Florida’s precicament. 
alone. Starlings, sparrows, Japanese beetles, 
and roughly half of the United States’ major 
agricultural pests have come from foreign 
lands. On the other hand, the North Ameri- 
can muskrat overran Europe, and the Eu- 
ropean rabbit nearly ruined Australia. Our 
jet-age ability to speed creatures aroun the 
world has aggravated the problem. 

Florida's warm climate fosters tropical 
wildlife in particular; it has marle the state 
the capital of the animabimport industry. 
And so, more than most places, Florida has 
ended up with the world in its backyards. 

As a returning mative, I could view these 
exotics notasa blight so much asasymptom 
of a deeper crisis: The state has heen biologi- 
cally traumatized. When I was a boy, my 
hometown of Fort Lauderdale hada popula- 
tion of about 64,000. Today, twenty years lat- 
er, it is the center of a metropolitan area of 
887,000. Drainage canals that now crisscross 
the state are great breecling grounds for many 
of the new animals and plants. 

As ecologist Jack Ewel of the University of 
Florida explained to me: “Whether an alien 


can invade a new environment, like Florida, 
is not really a question of whether it can get 
here from Africa or Asia. Rather it’s whether 
the environment has been tampered with. In 
a healthy ecosystem, all the resources are be- 
ing fully utilized. The probability that it can 
be invaded by a new species is low. Unfor- 
tunately, healthy ecosystems are not the kind 
we have in Florida anymore.” 

It is not surprising that while exotic ani- 
mals and plants have been thriving, 100 na- 
tive species have been put on the state's en- 
dangered list, and the ranges and populations 
of many others have shrink dramatically. 


Aliens Flourish in Florida Waters 


Tropical fish are the most populous new 
animals by far. Some 120 million a year pour 
into the country (right). Many end up in Flor- 
ida’s 600 fish farms, source of 80 percent of 
the nation’s aquarium fish, It is 4 35-million- 
dollar-a-vear business. Some inevitably es- 
cape. Florida's lakes and canals now teem 
with 29 newly established species. 

What is little and charming in an aquarium 
is not always so appealing when it grows up 
and gets loose. The infamous walking catfish, 
for example, was imported from Thailand as 
a delightful two-inch novelty. 

“No one knew they could walk,” said Larry 
Sallzren, an employee at Penagra Aquariums, 
the fish farm where the walking catfish got its 
first big break. “There was a heavy rain one 
day, and they just got up out of one of these 
tanks and walked away. Now we've got ‘em 
in all the citch pools, You can’t poison them, 
‘cause they'll craw! out and walk off.” 

Since the mid-1960's the catfish has prolif- 
erated] spectacularly. Walking catfish now 
cling by the thousands to the sides of ditches 
and canals throughout south Florida. They 
have almest reached Walt Disney World to 
the north. And to the south they have been 
seen muirching across the Tamiami Trail into 
Everglades National Park. 


“er “ew Plucudla Kesdent, the Walking (Catheh.” 
by Clarence 7 Ichll, SATION AL GE RAPHIM', Jone 10849. 


Fish fancier’s delivht or Pandora's box? At Miami International Airport, gateway for 
ame $6 million tropical fh annually, state wildlife inspector Pat Melntosh checks for 
illegal varieties. [kemand for exotics such as South America’s fierce flesh-eating piranha 
keeps smiutelers in business—with dangerous results Larpely through careless handling, 
29 species have become established in Florida waters 
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How to strangle o lake: Inport bydinilla ane 
give it tine. Lhe plant can enw an inch a day 
to lengths of 30 feet. Introdice] anh two cle 

tits aco, it nde to new waters on beat propel- 
lors (right) or on the feet of birds, thus defving 
a multimilion-tollar-a-vear contro 





program 
In an attempt to combat the pervasive weer, 
Florida has imported the white amur, & ghul- 
boncus Ottental crass carp (below, right). But 
Wo proves able to spawn in Flontawaters, the 
carp could produce 200,000 freckle-<size fry ata 
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Because the cathish, Cloris batrachus, can 
breathe directly trom the air, tt can survive 
where other fish cannot (pace 546), And if a 
water hohe dries up, it just strolls to another 

Walking catfish eat insect larvae until the 
larvae are pone, then they turn on other fish, 
including sport ish ke bass and bluegill 

“Freshwater sport fishing tf a tremendous 
industry in this state,” Jerry Banks of Flori- 
da's Game and Fresh Water Fish Commission 
sacl. “Angers spend about 500 million dollars 

‘ PAT here Vou Cn Set WET We iret ah | ik Lith 
when these things come along.” 

Av frst look at a walking cathish came on 
a mesquite-ridden maeht along a canal near 
Fort Lauderdale. laccompanied Ray Waldner 
and several other Flomda Atlantic graduate 
The students 
were analyzing the stomach contents of cat- 
fish to detemmine how sermousl the heh will 
compete for food with native species. 


shudents on a Clariat catch 


formidable threat= to deeirable 








shouted one of the students, 
scanning the dark canal with a flashlight 

“Want to catch him?” Rav asked. He hant- 
ed mea miners lamp and two electrified nets 
on long fiberglass poles 

| spotted the Clarmas swimming ami a 
clump of hvedritla. Dipped the electric nets in 
gently on both sles of the slow-moving fish, 
fan! A hundred twenty volts stunned the 
creature. I scooped him out onto the ground, 
Gradually, the grav, whiskered, shuglike crea 
ture began to walk. [It was actually half walk, 
half slide, but faster than I hac imaginect It 
looked as if it were swimming across the grass 

The catfish was not the only exotic fish in 
that canal. Pugnactous, rapid-breecing rascals 
callect black acaras were there too 

The black: acura of South America was 
nudged out of the aquarium trade in the late 
1950's by more colorful imports. Fish farm- 
ersthen apparently (Contimucd on page 547} 
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dumped the acaras. The fish now range 
throughout much of south Florida. They re- 
produce so rapidly that FAU's Dr, Courtenay 
predicts the black acara will soon become the 
dominant fish in Florida's canals (paye 551). 

“In some canals they already make up 90 
percent of the total weight of fish,” he ex- 
plained. “They unfortunately occupy the same 
spawning grounds as many of our native fish. 
To make matters worse, the acaras spawn 
every month, not just once a vear, and the 
parents guard the young. They are very ter- 
ritorial and very aggressive. If you pul vour 
hand tn the water, they'll bite you. 

“Where a pond has been very productive 
of sportfishes, the acaras will spill in and dev- 
astate it. People often call me, all wpset, about 
this “weird litth fish with a black line down 
the middle and two spots on each side that's 
taken over my lake."™ 

Even while [ was visiting Dr. Courtenay, 
his phone rang. The caller warned that a Mi- 
ami importer was sneaking In-an illegal shi? 
ment of piranhas from South America, Dr. 
Courtenay alerted a wildlife officer 

“This importing outfit needs constant 
watching,” he said shaking his head. "They've 
been smuggling freshwater stingrays in too.” 

But what about the piranhas? 

“A tot of them are being sold here on 
the black market,” Dr. Courtenay replied. 
*They'll bring }40 a fish.” 

He showed me an aquarium with a six-inch 
piranha swimming nervously about. 

“Fellows like this have been found in a 
Miami reck: pit ond canals,” he said. “So I 
feel they are in Dade County now. Whether 
they are reproducing, we don't know. A 
recent paper reports that they can withstand 
our winters, so if enough of them get dumped 
in, they can make it” 


Algae, Not Worms, Entice Tilapia 


Farther north, central Floridians are get- 
ting to know still another exotic, This one is 
the blue tilapia (left). Many lakes in mid- 
Morida have been ruined for sport fishing by 
urban sewage and massive runoffs of fertilizer 
from citrus groves. These effluents promote 
alae, which can make the water look as thick 
as pea soup and deplete its oxveen. The tila- 
pia, an algae cater, is one of the few fish that 
thrives in these waters. And thrive it has. In 
Lake Ethe, for instance, tilaptas made up less 


Florida's Excite NMewoourers 


than one percent of the total fish biomass in 
1968. But by 1972 that had risen to 93 percent 

The tilapia, a native of Africa and the Mid- 
dle East, was first put into some phosphate 
pits in 1961 by the state game and fish com- 
mission to eat excess algae and to be tested 
as a sport fish. Local newspapers plaved it up 
as-an angier’s dream. Which in retrospect is 
lauzhable; tilapias will seldom take a hook. 
Nevertheless, impatient fishermen stole tila- 
pin fingerlings and stocked several lakes. 
Since then, tilapias have spread throughout 
central Florida. 

“We don't know if they are a detriment,” 
the commission's Jerry Banks told me. “We 
sure wouldn't want to release more of them, 
but if they only inhabit these lakes that have 
fone to pot, what harm can they be?" 

They may actually prove a benefit. Tilapias 
are good eating. A few seine fishermen now 
net them commercially near Lakeland. As 
Banks put it: “If vou want to take these waste 
Walters and grow protein, why, you can feed 
half the country.” 

An intriguing prospect. I asked an old 
friend of mine, Eddie Mae Golphin, to fev up 
some tilapias bought of a Fort Lauderdale 
fish murket. They cost a mere 79 cents a 
pound. and were as sweet, white, and succu- 
lent as any fish I have tasted, albeit-a bit bony. 


Armored Escapees Find a Home 


Mammals are not nearly as fecund as fish 
and take longer to establish sizable popula- 
tions. Most are extremely elusive. It woule 
have been futile, for instance, for me to search 
for the Central American jaguanindi that now 
prowls middle Florida, Only luck brought me 
a glimpse of the red fox, imported by hunters 
Bs More sporting prev than native grav foxes. 
Hunters, too, brought in coyotes. 

Western jackrabbits, introduced to teach 
racetrack greyhounds: to chase rabbits, are 
more visible; they hop freely arqund the run- 
ways of Miami International Airport (page 
359). Biologists warn that the jackrabbits 
could spread along the grassy embankments 
of new freeways out into the improved pas- 
turelands of Floricla’s great cattle ranches. 

“Then someone would probably suggest 
that we introduce more covotes to control 
the jackrabbits,” quipped Jim Layne of the 
Archbold Biolowecal Station in Lake Placwt 

The most successful new mammal is the 
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nme-banded armactillo (preceding pages) 
Armadillos have been migrating from Mexico 
into Lexis as the western Gulf Coast for 
years, Peninsular Florida armagriillos, though 
are all descendants of escapees. In 1924 sev- 
eral were freed when a hurricane destroved a 
private zoo in Cocoa Beach. Then in 1936 
afew more ran away from acircus truck that 
overtumed near Titusville. [Chere ore now 
huntirects of thousaocs of armacttios 

On a cool day you may see these peculiar, 
nosy littl: creatures rooting up grubs along 
central Flonda highways. My first look at one 
came While | was canoeing the Santa Fe River 
with old schoolmates Jeff and Lowise Barker 
They wanted to show me the newly arrived 
Asian river clam, which has caused consid- 
erable damage in other states by clogging 
irrigation and water-treatment pipes. Float- 
ing mi patch of the ubiquitous South 
Amencin water emmictics WIS in: armactillo 

with-a bullet through its fea, 

“They are kil Hed i In great mumbers,” Jim 
Layne later explained. “Most people dislike 
them, ae wre afraid their cows and 
horses Will break p ler in a burrow, And a 
rooting armaciilo can tear 
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den. People shoot them or club them to death,’ 
Tarzan’s Friends Delight Visitors 


Floridians do not always receive their nev 
mnimals so inhospitably. The rhesus monkeys 
near Salver Sprin fs, IOC instance, Bre ELVen 
star treatment (pages 5355-0), Which 1 ce 
served. “Thev bring tourists focking 

The monkeys are descendants of these rm- 
ported from India in the (9300s to plas hit 
narts-in the many. Dorgan films made at Silver 
Springs. Some Wert  Felsaaed inc] formed a 
colony downstream. This colony today is a 
tnehlieht of Silver Springs juriithe cruise 

In a boat with pnmate behaviorst Hill 

laipies, D watched these furry new Ff ioricdians 
ner down from the shoreline treetops like 
Bpcios munchkins 

“Here monk! Hey monk!” Bill called, toss 
ine aut a few stices of bread. All the monkeys 
ssnicions evaporated, and deavens. of the chat- 
tering, quarreling tevrars bounded oul of the 
trees toward ws 

Bill t studving this semiwild colony of 
monkeys, anc is also mterested in some rene 
gules that have recently fanned out from Sil 
ver Springs, giving Florida its frst truly wild 
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Raising trouble, a fierce black acura 
guards just-hatched fry (right). In only 15 
venrs, the pronhe South American Wiper 
—capab be of spawning ‘sear-rouned-—hie 
soremd to a third of south Florida's lnke= 
andl canals: It hoe breeding grounds usec 
by other Spocics. an Theis on Le MOUNE ol 
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monkeys. They have beer rriairi 


times in the past few vears. bv game wardens 


Spotted | 


in the deep woods and marshes 
nlone the nearby (Cklnwuha River 
“The idea that they’ ve spread clownriver ts 
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really exciting | caicl as we chugeed along 
Haretsananirnat SUD ee ea 
environment, and it ackupt 
In to a new ecology? How co its foods and 
habits changer How dees it respond to new 
scnsonal patterns?” 

Unfortunately for Bill Maples, there simpl\ 
are nol yet enough wil monkeys to study 


“Tt's like looking for ghosts,” he complained 


Furtive Immigrants Eluede Author 


[ pursued other ghosts in Florida In vain | 


kicker throug 
ing for the gecko, a(Canbbean 
lizard that has found a home in urban envi 
ronments. Without success, I scanned banvan 
trees in the 4 icinity of (Lora Gables’ Miracle 
Mile for the 15-inch, bright-ereen lizard. the 
Cuban knight's thet inhabit= the high 
branches there 


h brush piles-in Kev West look- 
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Lizirds of many nationalities now leap and 
scurry about south Florida (pages 548-4) 
Anoles from the West Indies threaten to = 
Dlant the familtar, 
mechean 


manv-huecd Florida “cha- 
that I used toochase after asa child 
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| How does it plug 


Imported mostly from Colombia, 
now also run freely around Miami. 

“We get calls every other week or so asking 
a to come get an iguana out af somenne’s 
" said Lewts Ober. 
Ccepairtmnent it Wi iene Date Lonmumnunity (ool 
lege. “I tried it a couple of times, but it took 
talf a day to cotch the beasts: So IT dectcled 
| wasn tin the lizard-exterminating business:” 

Out of professional curiosity, Ober has him 
self introduced one lizard, the Haltian anole 
He wanted to know whether it could survive 
the Wine a Tt elie 
have Indian house geckos in their home. Just 
as in India, the tour-inch geckos prow! the 
wWails looking for insects. 

Howse geckos were browght to Florida tn 
PQA0's: by 


[zuanas, 


tree, head of the biolog 
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thie em ecientists returning from 
an [niin Ocean expedition, So far they fave 
confined themselves to several small sections 
ot Miami. Professor ()ber predicts, however, 
that they will spread slowly throughout south 
Florida. Not evervone wil enjoy haying them 
in their homes as much as the (bers clo 

The amphibian Kingdom's main contribu- 
tion to introduced life in Floricha @ A@ulo meari- 
mus, the gimnmt toael wWirty, Listin 
Amercian creatures of the night can grow 
to be nine inches long and weih a pound. Tn 
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“sleep-sleep,” 
ian fish (above) earned its rebel rietr 
Wy oppearing to nap while 
yand Derrni Monel 
prelator in Damp wea 


Wide-eved 
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awaiting prey 
Biologists Danie Hens 
(eft) icentified thi 
ters. Tt may hawe gorived in a ahipment of 
Floriia’s 600 fish form 
rietit), 
Wit to j feuiives mre, inh ny 
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the viant toacs, which will eat anvihine from causes problen 
burs to gartivan. Cine of the toad'’s favorite mans. -“. far more Chilling prospect 
meals, however, l¢ pet food (bel Venomous /isian cobras may have bee 
troduced 
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Vhiami, as we Watched a troop of bufos clean 
Miami, a: Hed aI Fhsobd ea Costly War Waged Against Weeds 
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7 an million dollars a year to combat 
cat food themselves The water hvacinth, a Hr 
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dinner Tavors. She placed one plant ina la 
aon near her home tn Jacksonville. Today 
water hyacinths b 

acres of Florida canals and lakes (pues. 55 ()- 
Si) Hyucinths thrive in fertilizer-cnriched 
waters. They impede boat traffic and shade 
out other plant lite, sametimes to the extent 
that the water recerves virtually no oxveen 
anc! biologicn) cleserts pre created. 





ankel a5 many as 200,(000 


Compared to hyerilla, however, water hya- 
cinths are well behaved. Vinelike hydrilla— 
perhaps a native of Malaysia or Africa that 
weiss brie 





i inte Florida a5 un aquarium 
plant in the 1950's—has within the past few 
years turned into an ecologist’s nightmare 

Hytirilla is an extremely adaptable plant 
It grows an inch a day, can double its wewht 
in a week when voung, and thrives in almost 
total darkness (pare $42). When its lone green 
tentacles reach the surface, sometimes from 
a depth of 50 feet, they form dense mats that 
can stop an outboard motor dead. It simply 
overwhelms native plants. 
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When giant toads hop in for dinner, a wise 
doy obancens tts bowl (lef), Glands on the 
South Anterican amphibians’ hacks (above) 
crete a milky poison that has killed hon 
cum foe 
aifecter] if the toxin pets mbo ther mouths 


dreds af small does People, ton, 
or eves. Che evertastingry humery toads cob 
ble almnst anything in sichi—insects, pet 


foo), of Whatever Mian eats 


All eyes and appetite, a suction-fingered 
Cubyn tree froze (right} largest in the U.S 

brie Wim herpes toleget Lewis Ciber 
It preys on native tree frogs that consume 
insect: hartiyl te ciras tree 


Hydtilla spreads by attaching bits of itsell 
to boat propellers, birds feet, and other ob 
recks that move from lake to lake. Ohne tins 
niece regenerates into a new plant Conse- 
quently, in only a few years it has clogpedd 
same 150,000 acres of waterways, and has 
moved into most other southern states. So far. 
it has been found as far north as Iowa, and 
biologists fully expect It to spread throughout 
the country 

Hiyvdrilia’s reproductive potential is 30 great 
that it cannot be eracticated, just controled 
The chemicals to fieht it can oest three hun- 
dred dollars an acre, and must be applied al 
least bwice o vear, No wonder Floncians are 











looking al another new exotic, this one a vo- 

racious Weed-eating fish called the erases carp, 

or white amur, to clean oul their hverilla 
The Oriental grass caro. which resembles a 


hie silversnlored golcdish and can werh 100 


. 


pounds, has been a bot issue (page 544), Con- 
fronting the severe bydrilla problem, con 
cerned state officials favor releasine the grass 
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mirack® cure tor weed-hlled ponds 
New Tenants for Damaged Landscape 


Heyoned grass carp and byurilia, there t the 
melaleucn tree. The Australian melaleuca 
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cypresses near Fort Myers had been burned 
out six months e@arlier. Thousands of mela 
leuca trees had sprouted. while the only pines 
An CYDresses In View Were charred stumps 

wo one knows how far the melaleuca wil 
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fist Larry Bancroft did say, however, that 


‘melaleuca is one of the most serious lonz- 
term threats to the park. Water is a big prob- 
lem, but the melaleuca could be worse.” 

Actually, Florida has had surprisingly few 
problems from the thousands of exotic trees 
and shrubs used to beautify homes and gar- 
dens. Roots of Australian pines occusionally 
crack beachside roads and intrude into the 
nesting areas of turtles and the rare American 
crocmlile. Brazilian holly has spread along 
roadsides, and now accounts for much of the 
yard trash hauled in Miami. 

Alien Birds Like Alien Plants 

These plants have given many of the exotic 
birds of Florida a bit. of their homeland. The 
recd-whiskered bulbul, for instance, can feed, 
roost, and nest upon some of the sume plants 
it uses in Inelia. 

Birds are in many ways the most striking 
class of newcomers. “I've seen close to a hun- 
dred species of exotic birds here in the past 
ten years,” University of Miami ornithologist 
Oscar Chwre said. “The whole area is bounc- 
ing with them.” 

Not all the birds are established, but among 
these that have bertun reproducing are the 
bulbul, the hill myna, the little multicolored 
budgerigar, which we commonly miscall a 
parakeet, and a hest of parrots, which incluce 
many true parakeets. Most are escapees from 
the pet trade 

Bulbuls eat mangoes, and compete with 
native mockingbirds for bernes. Miynas vie 
with woodpeckers for nesting cavities in trees. 

“And we think the parrots are danger signs 
fying,” Dr. Owe said. “They have extremely 
strong jaws; they can bite right into oranges. 
They. are building up populations in the 
urban areas now. | don't see anything to 
stop them from petting into our farmilancts 
and citrias groves.” 

The most abundant parrot is the canary- 
winged parakeet, a familiar cage bird. Flocks 
af hundreds of the bright canary-wines now 
flutter about all over the Miami area. Cne of 
the largest flocks has its roost in 14 large 


royal palms in front of the Miami City Hall, 

When | arrived at City Hall, an hour before 
sunset, my cardrums throbbed with the 
screeching of at least a hundred green-and- 
yellow birds already perched in the branches 
of a big fieus tree nearby. More birds arrived 
tach second, some alone, others mn squadrons 
of 25 or more The tree was a flurry of restless 
wings, a beehive of parakeets, waiting, it 
seemed, for a cue to take off for the nearby 
roval palms. 

In some imperceptible way that cuc was 
viven. Groups of parakeets zoomed off, still 
shrieking, to alight moments later on one of 
the many large fruit clusters dangling from 
the tops of the palms. The clusters resemble 
huge bunches of grapes, and scores of para- 
keets, bickering ancl fAghting for Space, 
crawlecl into each one. The noise and spec- 
tacle were astounding. 


Man's Tinkering Tests Nature 


What can be done about the alien invad- 
ers? Very little, although one never knows 
how nature will step in to correct a sudden 
population tmbalance. [iseases may set in; 
predators will discover some of the aliens. An 
unusually cold winter would help check the 
tropical animals, but it could also build up 
cold-tolerant strains of creatures. 

But it i unrealistic to blame the animals 
for Florida’s exotic crisis. | paused for a day 
at Walt Disney World near Orlando to watch 
Mickey Mouse, the biggest introduced ani- 
tal of them all, strut down Main Street. The 
Mouse and the crowded artificial kingdom 
built out of a wilderness to house him svm- 
bolized for me the basic problem of intro- 
duced life in Florida. 

“We have been introducing too many of 
ourselves into the wrong places,” concluded 
biologist Charles Elton, in his classic book 
The Ecology of fmvasions. Or as Jerry Banks 
of the game and fish commission put it: “It 
you want to talk about introduced animals in 
Florida, you've got to talk about man. He's 
the most important one.” e 


Faster than a speeding greyhound, western black-tailed jackrabbits escaped in 
the 1940's from a dog-track training ground. Now concentrated around Miami 
International Airport, the population of a few hundred hares could explode if it 
reached the pasturelands of Florida catthe country—vyet another example of why 
many scientists seek tighter restrictions on Imported plants and animals. 


558 


National Geographic, October 1976 





Loover Pedy: Opal Capital 
of Australias Qutback 





By KENNY MOORE 


Photographs by 
PENNY TWEEDIE 








E CROUCHED on red, graveled hardpan, our 
backs to winter's cold southwester!\ winel. “NW 
use the sharp eve,” said opal prospector Dannv 
Sirdar. “Look forthe white.” 

We hact come twenty miles out from the rugeed little 
settlement of Coober Pedy in Seuth Austraia We had 
zone bevord most of the working opal fields, with their 
generators and bulldozers and tunneling machines, and 
were now on the endless plateau 

‘Austratia. all aarnund the edtes is touched, closed, 
ayeviled,”” Danny sal in his thick Croatian accent, “but in 
the center is open, is waiting.” He had explamed that 
carchul preepecting meant scarchime crv watercourses or 
depressions for surface opals, called “floaters,” marking 
where each was found, then working to higher ground 
until no more appearecL Somewhere near the last loose 
stone must be their source, the spot where 2 scam of opal 
mects the suriace 

Danny bent to one side, stood, and handed me a 
whittth pebble that sparkled with pik and green. | 
stared at the stone. He hal founrl an opal Wing out in 
plain sight “Look for the white,” he repeated 

Lscrambled after him and began glaring at the ground 
in earnest. At length [ found a bit of gray “potch’—<com- 
mon opal without fire. Then a hit more. Finally, with a 
whoop, a glimmer of milky orange. By that time Danny 
had filled a handkerchief with quality stones. one an 
opalized fossil shell 





Armed and dangerouws-—to thieves only—joszef 
Hourcek of Caechoelovakia and Alice Burke of Ire- 
lind curd an Ttalian owner's claim in Cotber 
Pedv, site of the world’s richest opal field, Miners 
from. 42 nations have comeregated in. his rugged 
boomtown in the desert of South Australia All 
speak the same language, however, when it comes 
to the lure of «himmenni, uncut pecs beets) 





Monuments to the opal rash, p 

mine. rubble pock the Cooher Ped 
plain (left), Most- miners climb down 
shafts at least fifty feet deep to work 
the searme with pick and hamoter. Onher 
prospectors. use bulldozers (above) 
Law allows each miner one 163-foot 
aqiiane clam, thereby exciucing large 
mining finns from ths talaterd area 
map below). Partnerships and sales 


are sepied with &@ handshake 


Coober 
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tires and broken glass. The commercial cen- 
ter consisted of pub, miner's store, bank, 
motels, gas stations, and a supermarket. The 
surrounding area was splotched with salt- 
bush, scrubby mulga, and wild flowers, but 
inside the town almost nothing grew. Persis- 
tent, clinging flies refused to be brushed from 
my eves and mouth. 

Once past this initial impression, | found 
Coober Pedy a succession of cheering sur- 
prises. “Qur wealth, andl most of our beauty, 
is below ground,” boomed Faye Navler, a 15- 
year resident. “Ah, the tin sheds. Remember, 
they're not meant to be permanent. Those are 
for miners here to make it big and get out. 
The permanents live tremendously.” 

Fave, who runs an opal shop, offered as an 
example her own home, a dugout. This re- 
markable kind of dwelling is carved into the 
soft clay stone of the area. Because summer 
temperatures average 100 degrees Fahrenheit, 
itis highly advisable to live underground, and 
nearly half the people cio just that. Faye Navy- 
ler's dugout had several levels, wall-to-wall 
carpeting, a wine cellar, and a small green 
swimming pool (following pages). 

There is often a temptation to enlarge one’s 
home, whether the family is growing or not 
Danny Serdar showed me veins of potch and 
color in the walls of his kitchen and bedrogwm. 
“This house cost about 34,400—that's tn your 
U.S. dollars,” he said, “but we found $2,600 
worth of opal while we were digging it. And 
a few years apo I dug a new bathroom and 
found 5900 more.” 


Opal Fever Creates a Melting Pot 


Perhaps 15 percent of Coober Pechy's ap- 
proximately 4,000 people are Australian born, 
“We're so cosmopolitan it's ridiculous,” said 
Fave Navler with a fierce pride. “The world 
thinks we're bums up here. Sure, the reason 
a lot of us came was greec—but once here, 
people lose sight of the quick quid; they put 
aside the fact that they're Greek or Pakistani 
or Dutch and become opal miners. Ves, the 
mine ratters [thieves] are here, but that's 
been going on since King Salomon’s mires, 
It's not the real <tory of this town.” 

Part of that story is pay-as-you-go self- 
sufiiciency., Coober Pedy has no real local 
government, although the state police main- 
tain an office there. Instead, the Coober Pedy 
Progress and Miners Association, which was 


Opal Capital of Auatrafia’s Outhack 


started to provide amenities, has found itself 
responsible for fre fighting, road grading, anc 
sanitation, A federally funded hospital, bav- 
ing no resident doctor, relies on the Roval 
Flying Dector Service from Port Augusta, 
400 miles to the south. 

The association is supported by the Coober 
Pedy Drive-In Theatre, the town's chief en- 
tertainment, Yet even-on a night out, one is 
never far from the basic work of mining opal. 
Witness the message flashed on ‘the screen 
prior to each feature: “Patrons are asked not 
to bring explosives into this theatre.” 


I hac the goed fortune to dine at the pub 
one evening with Tony Starke and Fred Horie 
of the South Australia Department of Mines. 
Tony was the mining warden, and he rode a 
circuit, coming to Coober Pedy every six 
weeks to sit in judgment over local disputes. 
Prec, then district inspector of mines, lived in 
Coober Pedy and was charged with enforcing 
safety regulations. Both had plenty to do, 

“The miners still make their agreements by 
word of mouth,” Tony said, rolling his eves in 
come dismay. “No paper whatsoever. Conse- 
quently, disputes are inevitable.” 

“Miners are essentially gamblers,” said 
Fred. “Thev'l] gamble their lives as well as 
their money by undercutting a bulldozed 
face, or using a poor ladder or a bad winch.” 

A bottle of wine, which none of us had 
ordered, arrived at the table. The waiter indi- 
cated a beaming man in mud-caked overalls 
across the roam. “Ah,” Tony lavehed, “per- 
hans it’s a bit of a bribe from one of tomor- 
row's litigants: This sort of thing used to 
bother me.” It clearly cid not now. 

T asked the total value of all the opal taken 
from Coober Pedy in a year: Tony sighed. 
“We get our figures trom buyers. A few years 
azo we had an influx of buyers from Hong 
Kong who prefer to underestimate.” So off- 
cally about 25 million U.S. dollars a-vear is 
taken in opals, but the actual amount is 
probably nearer 55 million. 

No large corporations engage in opal min- 
ing. “The law," said Tony, “says one mun, one 
claim. Claims are limited to 165 feet square, 
and no more than four can be joined tn a 
partnership. The government feels that this 
should be one place where a man might come 
with nothing and hit it rich.” 


Harsh as the fortune dealt, most miners, the 
Chimiite Otten sends cust storms howling through 
town (night). Since litte vegetation grows in 
Coober Pedy, a resident welded toeether an iron 


tree (below) for children ta ety cht 
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Residents dig for comfort 
me well as for opals in Coober 
Pedy, where otariy half the 
nopulation of 4,000) live in 
homes carved inte sarncly clay 
atone. Economical to fashion, 
the dugouts provide relict 
from the 100? F. heat of siim- 
ner. One owner has instalher 
Walll-to-Will carpeting, a wine 
cellar, at even -a swimming 
pool (eft). Leading vigorous 
cocci) lives, townspeople chi- 
vide their time between neigh- 
borhood partres (right), put, 
ethnic clubs, and drive-in 
movies, The town has become 
& popular tourist: attraction; 
more than 40,000 serhtseers 
pase through last wear 
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obsessed with man-hours of labor. But up 
here there i no relation between how much 
vou Work and what vou make because it takes 
work amd luck to find opal A-geologist can’ 
help Voua bil. de may assure you: there's no 
opal in an area, anc you may find S1t00,0m 
in vour first cut. Why? Because the geologist 


due his holes in the wrong place. This is not 


the gold or alver miming where vou know if 


YOU TOE enough earth wou] ret So Mii hi Wa a 


ton. You have to be careful. Gold dust ts just 





ms food 2S wok mugegets, Dut opal dust is 
Worthless.” 
lhe nature of opal mining, calling for com 
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pet le. Independent (neni, ihe 


chariucter of the town. Bul school principal 
Craig Cameron saic: “Contrary to the rough 
ind-ready reputation of this place, it’s good 
for Kick We have les viinidalism and drlin- 
quency than anvwhere else in South Austra- 
lim: The kids: arent hemmed m They can 
picking 
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Lhrougn the dump 
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Huw accurate are reports that (onber Pech 





life has its wiolent moments? “Exageecrated,’ 
said Craig. “In five years we've had one su 
cide and a couple of drunken soccer plavers 
down a mine shaft. One was killed. There is 
a brawi now and then. And Ionce saw a pistol 
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Thirteen Months” Work—Ejicht Dallars 
Peds. J 


now descended into the miner's world, Trevor 


Having seen the surface Coobe 


Weathenll, David Genat, and Owen Daw 
were Working a claim in the “!15-mile freld.” 
(Fields are usually designated by their dis 
tance from town.) | drove out with Trevor, a 
large, Spintec man with an Abe Lincoln beard 

“The way it was a few years ago,-a sane 
person wouldn't have come,” he said, “but we 
did.” He and David had been insurance men 
In Adelaide. “We put aside enouch to live-on 
tor two Vears, convinced our wives Wwe d send 
for them soon, and started sinking holes bs 
hank” Thirteen months later they had found 


Goal Capital of Austratas Gufhack 


trades sank bore: to reach needed water 


bringe-=40) an fier 


lown vehichs (helow) one) restrict their 


ling water and renting bulldozers provide a living tor 
desert entrepreneur FG. Kruse (left), Arriving in Coober 
Pedy curing « droweht in 1909, the Australian jack-ot-all- 
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opal worth 38. “Then we struck a parcel and 
it's been easter.’ 

The men gave me a bard hat, escorted me 
to the dark mouth of ther 60-foot shaft, 
starter] @ generator and air compressor to 
power lights and drills, and directed me 
down a cold steel ladder. It was dangerous, 
slick with talcum-fine dust, and TP will achmit 
loa Hightening in my chest 

hice down, Trevor showed me 
through long rooms and “drives,” horizontal 
tunnels that tac followed seams. Work that 
dav Was at a face showing two weins of potch 
Trevor took up a poeumatic “jack pick” 
(jackhammer) and like a shearer began slic- 
Ing away white clay stome anil gray alunite 
The cust trom the soft rock frosted his bear 
nd evebrows 

When several feetuol space uncer the seame 
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had been cleared, David and Unter eased out 
chunks of gray, translucent potch with smuill 
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Trevor 


er hes (rrr 


drove buck to town a different way, 





cr HeeInegs WE PaSssec 
| bulldoger cuts—a-kind of opal strip 
ped Ds 
most timed up on one side, “A 
these tuts 
ayaa ail 


inv of 
a tew oh 
TTL 
bile wrecks, 


fellow 


| roy Wire Tin THADNE anon 


rich about 38 inches tow 
Present “THE 
broke, The Aborigins came in 
and tound thousands [he care? 
they lived.” The Aborigme on the 
( oober Pec AS id ted about 000 
apiece each vear from just such noodling 


pointed to a rise near the 


Tea 

Trevor STue 
hei “A miner there hal no winch. so be dug 
with the feip of 
EVery can of rock was carried up those stairs 
back!” 

We stopped al the ti 
Drivicl had lived in at the 8-mult 
fia rolled over Trevor. “Ah, 1 
here. The stars—there’s nothing like then 
anvwhere. Amd that 
bigger than men.’ 

Vet ties pte 
ite of earlier times, Trevor's i a voice fo 


I ] | q =—o _ = 
shill divine on the 


has shaft Sr 1 SLAITC wae 
Le bs 
shack Trevor curiel 
held, Nostal- 


wae ei) cyl 








deafening quicl les 
his lowe for the simplé, hard 


change. “The town is 


question, but we do need local authority. 
Hygiene is a basic problem. We have no 
power to tell people to haul their rubbish. 
The street is a disgrace. We lack adequate 
sewae. The state says, ‘We're sorry, vou're 
not a local government—get lost."” 

Once, in Adelaide, Trevor had interviewed 
applicants for Progress Association secretary. 
“T askecl one fellow what he'd heard about 
Coober Pedy. He said, ‘It's hell .on earth, and 
any man who takes his wife there has no 
respect for her!" Trevor said this as we 
pulled up before his own split-level dugout, 
his own attractive wife, Kate, stepping out to 
meet him. “He didn’t get the job, of course.” 

In spite of such domesticity in Coober Pedy, 
frontier violence is not unknown, as Farid 
Khan, a buver who has exported more than 
two and a half million dollars in opals, can 
testify, A few vears ago, in Coober Perl's 
Opal Inn, he had, in his words, “a bit of an 
accident” As he slept, thieves entered his 
room. He showed me the scar where they cut 
his throat. “But fought my way out,” he said 
calmly, “and kept my money.” He was saved 
by the flying doctor service. 


Old-timer Survives Six-davy Ordeal 


“Accidents” lacking any ctiminal element 
cun be just as hair-raising. In a tiny, rattling 
shed amid a maze of dumps at the §-mile field 
lived Jim Ledgard, One nicht afew years azo, 
Jim fell inte an old mine beside his hut, com- 
ing to rest on an oil drum wedged in a shaft 
40 feet down. Six days and six nights he 
waited there, fiyblown and dehydrated, hay- 
ing chewed off the brim of his felt hat to keep 
saliva in his mouth. He was 77 years old. 

When I visited him in his but, I asked, 
“What was it like to be down in that shaft 
for six days?" 

“Well, | just kept thinking, ‘] hope T soon 
peg out if 1 don’t get found.” I was bummed, 
you see, My shirt and trousers were full of 
bloocl | had blowfly maggots in oy left hand. 
Once | tried to climb. 1 got up twenty feet, but 
my arms wouldn't bold me and my legs were 
crook. [It was terribly cold. And only a chain 


away fram people. My voice was just about 
fat. Dogs came and looked in; they could 
hear, but all the silly others thought about 
was opal, opal, opal, But 1 knew old Binke, 
mv old friend, would find me. 

“And he did. He came down and asked if 1 
was dead He put me in mined of Daniel in the 
lion's cen, he looked so frightened. They tied 
me in a chair, and I was singing. There was 
8 nurse waiting on top. “Turn the other way,’ 
I said. ‘IT don't know that my clothes cover 
me.’ Then I said, ‘Thank you, good friends. 
This-certainiy put the Lord to the test.’” 

Recently [learned Jim passed away several 
months ago. During my visit with him he had 
said: “I mean to keep on working. I'll die 
here. But [I'm net much afraid of death now.” 


A Sumptuous Pienic in a Blooming Desert 


The Lord was kind to all Coober Pedy cur- 
ing my stay, sending an unusually abundant 
rainfall. The desert bloomed, and to show me 
its beauties, the Weatherills, Genats, anc At- 
kinsons loaded hampers, babies, and me into 
three sturdy Holden sedans and set out over 
rough tracks to picnic in Mickey Swamp, 45 
miles away. 

We passed through creek beds overflowing 
with lavender flowers, and finally reached a 
many-fingered bocy of beige water, crowded! 
by low ti and coolabah trees. A pit was lined 
with coals, and a foil-wrapped wild turkey 
shot for the occasion was placed in it and 
covered with mone coals and sandy earth. To 
help fend off starvation until the bird was 
done, steaks and sausages were grilled and 
served with pumpkin, fresh bread, onions, 
potatoes, and salacl, cased along with beer or 
claret. The turkey came out steaming and 
juicy, served with roasted bananas and h- 
queurs topped with cream. As we all sat back, 
pulled at the turkey carcass with greasy fin- 
gers, and sipped our Tia Maria, even the flies 
seemed forgivable. 

“A godforsaken country,” rumbled Trevor 
Weatherill. 

“Oh, ves,” said David Genat. “Oh, ves. Hell 
on earth.” ‘a 


SIX-MONTH INDEX AVAILABLE 


As one of the benefits of membership in the National Cieographic Society, 
an index for cach six-month volume will be sent free to members, upon 
request. Phe index to Volume 14% (January-June 1976) is now ready. 
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bilion years... backward foward 
cataclysmic beginnings... deep, deep 
into the time when earth was born 


Witness the 
Leam of the ancient rift that tore our land 


from the:-supercontinent called Pangaea. | ®<x S . 
Nscover how our mountains and hills, beaches of life oe 
and swamps, forests and grasslands were a | ii = a “ee 


formed... how nature's forces still shape the 
restless crust on which we live. 


Q:: CONTINENT takes you back 4.6 

















Follow the grand procession of life from Plants existed for core 
microscopic organisms to primitive sea filles, without flowers, and many, 
corals, fishes, amphibians, and the including ferns and mosses 





live on today. Ferns are 
heirs of ancient water plants. 


incredible dinosaurs thal 
reigned supreme for a 
hundred million years 

In Qur Continent you visit swamps 
where predatory dragonflies with 28-inch 
wingspreads flew over great green plants 
that turned to coal. You trek with primitive 
man across the Bering land bridge ta behold 
a continent already blessed with a bewildering 
diversity of birds, mammals, and flowers 

Then you explere the lay of the land from 
the glacier-gouged Canadian Shield to the Diplodocus holds the 
remote Mexican highlands, from the Ice Age record as the longest 

i Tr : land aninnal that ever 

moraine that is Cape Cod across the prairies 


d rial id he Pacific ived —almeast O() 
and mountains and deserts fo the racic, tnt Ht ieainied 





where garthquakes leave fresh scars to prove swamps in Utah 

that the continent is still moving, still Wioming, and 
unfinished. (For further details and Table of Colorado almost 
Contents, see page 574, 150 million years ago 





Trace the shapin; 
of North America 


Glaciers gnawed 
Canada’s Mount 
Acelniboine, “Matter. 




























| 7 hom of the Americas." 
F Rocks on its flanks | 
— reveal marine iexssils Volcanoes hint of 
- i 225 million years ald y the awesome power 


at work in our hot 

hearted planet— forces 
push continents around, 
build mountains, change oceans. 


inbancd sea 


a we = Fae. — leftovers trom an 

ies a oe — , 

E el | pr el, | ates : 

7 " py! et ; 
Compare our globe to a soft-boiled 
ego: sheli-like crust, thick middle layer 
representing the white. a fer, partly 
liquid core equivalent to the yolk 



























A lion's mane 
lelivtish displays its 
filmy, soft beauty 
Persisting for 

SoU million years, 
lellviish have lef 

a stant reoord 
because they 
rarely are found 


as fossils 





Turtles appeared more than 2000 million 
years ago in the days.af early dinosaurs. 
They survived, though dinosaurs died off: 


Blossoms barter pollen 
for ooflination im the long 
drama of insects and 
flowering plants. Earth's 
youngest but largest piant 
qroup, flowers hawe been 
up and coming for only 
1) million years. 


Flamingos fed on 

an iniand seashore 
of present-day 

Wy corning about 70 
million years ago, 















High on the rimrock 
near Zion Mational Park, 
a iithesome cougar rests 
frorn the hunt. During 
the lee Age, lions crossed 
frorn Siberia into Alaska 
then pressed southward 
fo the tropics 











Cutting a snow-frosted layer cake of geologic time, the 
oan duan Biver slowly changes the face of southem 

Utah. Originally winding atop flat plains, the stream ; 
kept its gooseneck meanders as land uplifted + atl 
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You have never before 
had an opportunity 

to buy a book like 

Our Continent 

Yes, please send me a first-edlition copy of 
Gur Gontinent. Bill me just $11.95 plus 


postage and handiing at time of shipment. 
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National Geographic Society 


Post Office Box 1640 
Washington, D. C. 20013 


Once you've seen 
this book... 
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The Shaping of the Continent 
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The Procession Bedins 
When Reptiles Rube 
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Life in the lee Age: 
Pratude to Today 
The Living Land 
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An inspiring adventure 
from bedrock 
to living land 





As Our Continent quides you through North 
America, you encounter the past in the face of the 
present... you find an intricate web of life and land 

Dramatic new scientific findings now enable Nationa! 
Geographic to offer you this magnificent. authoritative, 
up-to-date natural history of our land. You and your 
family will be proud to own a book so worthy of its 
subject... so colorfully Wlustrated , .. so expertly written 

.80 Wel] researched ...so thoroughly readable. A 
wealth of information for readers of all ages! 

One section includes @ panoramic foldout photo- 
graph of the Grand Canyon, where you discover how 
beautifully the cliffs and canyons bare earth's history. 

And tucked into a pocket at the back of the book, 
you ll find The Wheel of Time —a very special bonus! 
Use this handy too] to see at a glance the eons of time, 
major life forms, and geologic events presented through- 
out this outstanding natural history of North America 

Mail the convenient flan from this page to examine 
Our Continent in your home without obligation. Send 


The Grassy Heartland noe money now! a 
The Soaritg Young Aocktes 
Canyons of Wonder, Rivers of Time 
he Patchwork Desert 
The Hesiless Ecige 









398 pages * Actual size 44" x 1144" 
360 ilhustrations— 246 full-color photographs, 

Be paintings, drawings, and diagrams, 24 maps; 
14 outstanding authors, today's leading scientists 
Bonus feature: The Wheel of Tine « Hardcover 
Only $11.95! 


Mail this order form today! 
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The foanewiiting was on the wall 

We Cleary Sole) Tear ee time had 
Come f oro new kind of é&-passenger 
cor One that would use fuel and space 
more sparngly yet still provide tha 
And of room and ide you ve founcdso 
comfpononle and comforting in cut 
populer full-size Chevys of the past 

ie coris here 

ITs coGlled The New Chevroiel 

More head room 

ne Mew Chevelle sland. o 
lite toler than last year's Tuibsize 
Chevy, which perhaps explains why it 
focks $0 very proud in profile 

Indide there's o litte more clear- 
once for heads ond hots-and hairdos. 
Bon inthe Sack seat ond fran 

A new coousical ceiling helps 
Keep Tings nice and cuit 

More leg room 

We've |ncreasec [he rear sec 
lag room by an inch in The Sedan 
(below) ond by nearly two Inches in 
The Coupe 

Dwi more o signhcant differance 

nNAging Gamfort. especialy on fips 

The stoight-up styling ofthe car 
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Panes it eosher to climod into and out of. 
More trunk room 

The trunk (5 thuly enormous, more than 
o cubic foot bigger than last year with 
o nice fat floor inoat mokes it easy fo 
onrangs ihings 

Irs one of many pis asa SUTONSas 
owolting you in The New (Crrevaglert, 


More efficient 

The New (Chevwialet is, by design, a 
Ver Jeon DUI Vety song auiomoiiie, 
wiih neta Toce of fob anywhere ori its 
BecuUTTU! bocty chassis of fome 

Arne if ocyvs Of al fhe ocs punrin 

In EPR te si, The New Chevolet is 
red ot 22 Mpg highway T/ mpg city 
with The new shoncord Sie utc, tars 
ond 2.73 oxke. terremibes, ERA figures 
re mst motes The octual mileage you 
Pye: will Worry cheprenciir 1On free fy Oe cH 
Crying YOu Go, your Griving Woanns, your 
car's condition and available EQUA 
ment. (in Califomba, EFA rulaage 
figures of lower.) 

The New Chevrolet. 

We mace it ight tar the 
without making t wrong forthe people 

YOu fe Ooi tO love if 
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Now thats more like it. 
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Polaroid’s light little automatic, 
for the new Super Color film. 
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Se Problems along 
: the pipeline 
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hcultes. Now. as fhe 800 
THie line neers completion, 


SCcnaguIed for next year 
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reality Near Fairbanks 
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[o assess the contro 


project, writer Bryan 
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I may not be the reason you fly Pan Am 
but [Il never be the reason you dont. 


When vou or your travel agent mikes a reservation 
with us. vou shouldn't have any reservations about the 
kind of service you ll get 

Because Pan Amt reservatiomists average 6 years on 
the job. Which means we ve been around long enough to 
know how to handle any travel requirement you may have 

In fact. many ot us started betore there were 
machines to help, 

Like our new Panarmnac” Il. The most advanced 
international camiputer reservations network In the busi 
ness. With amazing al eed it (and us! can fet yOu flights, 
hotel rooms, rent-a-cars just about any place in the wor id 

Qreven answer QUESOOMS you mucht have. like: 
What's the temperature in Rio in October? 

Come to think of tt, itwere not the reason you fly 


We should re, = 


America’s airline to the world. 


See VOUT (faVvVel agent 






Announcing the 
First Medallic Collection 
Honoring All 


The Countries of the World.... 


Medals enlarged to show fine detail. Actual sie 25mm 





An outstanding collection of 156 commemorative Proof medals honoring — 
for the first time in history — all of the countries of the world. 


Issued in strictly limited edition. 
Limit: One set per subscriber, 


Subscriptions must be postmarked by 
October 31, 1976. 





‘yor centuries, the people inhabiting the various 
7. Tegions of the earth remained.a mystery to ¢ach 
=p) other, To wach group, the world stretched only 
as faras the great seas or the mountains: (Only as wide 
a3 the natural boundaries which framed thelr tribe 

It was for the great explorers to discover the 
“worlds” beyond the seas and mountains They 
camed back stoties and goods which established im- 
portant roadways between the various races and 
cultures, But the world community evolved painfully, 
and the people of one country were slow and un- 
willing to mix with people of another country. 

By the 1707's there were less than 80 countries-in 
the world and vast areas were yet to be discovered. 
Then, in 1776, a group of people in the Americas 
deciared their independence from England and 
formed a new nation 

The news of this bold action spread quickly across 
the world. Seon other people in other lands—inspired 
by the citizen armies of the United, States — pledged 
thetr allegiance to the common good and declared 
thelr own independence. And tnday, there are 156 
countries across the Earth—25 being formed inthe 
last ten years alone! 


An Internationally Significant Collection. 
The Counties of the Werld medallic collection ma 
Weill be among the mostimporant and valuable ool- 
lections ever minted The medals—issuied in solid 
sterling silver by The Hamilton Mint, one of the world’s 
loremost private mints— pay fasting tribute to the rich 
histories and cultures of the nations scattered through- 
out the world. 

Each medal created exclusively for this collection 
will bear, on both sides of the medal, a finely-detailed 
sculptured work of original medallic art France, 
renowned for the richness of lt wine regions, is 
represented on its medal by the autumn grape har- 
westers, their baskets overflowing with the ripe frit. 
A fabulews bailadora and her strolling quitarst forma 
spitied tableau for Mexico while, on Japan's medial, a 
traditional Geisha lends an air-of quiet enchantment. 
Aighanistan's medal ts eepecially animated as horses 
and men take part in an anclent and ferocious game 
of bur kashi, And a famous Devil Dancer, masquer- 
ading as a bull, ceremoniously cavorts for all time in 
the finety-sculptured tribute to Venezuela 

The Hamilton Mint—celebrated for their achieve: 
mens in creating some of the finest art medals in the 
world—has Invested all its care, skill, and dedication 
in creating the medals in this landmark collection. 

Each medal is:fully sculptured on both sides, from 
hand-finished Proof dies. In the individual minting of 
every medal, these special dies erisure complete fidelity 
to the original sculptures, so that everi the most subtle 
detail Is captured. Because of the importance of this 






collection, gach medal will be minted with a full Proof 
Finish from. specially polished dies Thus, the 
delicately-frosted sculptured image will stand ont 
Boldly against fhe mirror-like background of the 
mectal. 


Issued in Limited Edition. 


Fach mectal in this historic collection will measure 
25min and & guarontesd to contain at least 165 
grains cf solld sterling silver, The original issue price 
for each of the stetling Proof medals is only 59. For 
those who desire the feel and lustre of 24 Kt gold, a 
special Ambassador's Edition is available. Thi eclition 
will be issined in 4 full Proof Finish of 24 karat gold-on- 
silver and is available at just $12 per medal 

These exceptional prices are guaranteed to each 
subscriber for the entire series, regardiess.af any future 
increases in the cost of gold, silver, or the minting 
process throughout the subscription period The com- 
plete collection will be issued ona convenient monthly 
acquisition plan of 2 medals per month, including the 
medal of any new cointry formed during the time the 
collection is belng minted 

At no additional charge, each subscriber will be 
furmished with a hardwood case and library set of four 
custom-made albums in which to collect and safely 
store The Countries of the World medals. A Certificate 
of Authenticity, testifying to the full precious metal 
content and Limited Edition status of the collection 
will aiso be provided 


Subscription Deadline: October 31, 1976, 


Because of the international significance of this-col- 
lechon, Subscriptions may be accepted at a later date 
fram collectors.in other counties. But subserbers in 
the United States have the opportunity to acquire this 
important collection only unti October 31, 1976. The 
total number of sets produced for-subscribers in the 
United States will be permanently liniited to the exact 
number af subscriptions received by The Hamilton 
Mint postmarked by October 31, 1976 

Sculptured in superb detail, The Countries of the 
Word midaillic collection will be a most insniring 
tribute to the peoples af the world and, therefore, 
certain to be cherished by future generations At no 
other time in medallic history hasan endeavor of such 
sweeping magnitude been attempted by any mint— 
either public of private. Together, these 156 original 
medals create a vast panorama which includes even 
the remotest nathons on Earth. 

Those who acquire the collection will possess an 
enduring and valuable commemorative,,.one that 
comnines great art, great significance, and greal rarity 
with the intrinsic value of solid sterling silver. And now 
is the oniy time subscriptions can be accepted from 
collectors in the United States for the sterling silver or 
goid-on-siiver Proof editions. 

To subscribe to The Cowntries of the World medallic 
collection, you must &ll out and mail the subscription 
application and retum it to the minter— The Hamilton 

int, Ariington Heights, Hino, 60004— postmarked 
not later than October 31, 1976. Any applications 
which bear later dates must, regrettully, be declined 
and retumed. It is theretore suggested that applica- 
tions be entered promptly, 


pe 
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The Ambassador's Edition. .. available 
in 24 karat gold-on-silyer 


— Avance Subscription Appicaticn 
The Countries of the World 


Al cnters mmuat be soatmoried by October OF [aa 
Ler Cray mat caer Berra 
The Hamilton Mint | 
4006 Uniwerthy Ort Aringior Aleagiime, (rents fod 
Please accept my subscription to The Coun- 
tries of the World medallic cofection con 
sisting of 1o6 Proof medals to be issued at 
the rate of two medals per month. | am en- 
rig mi remittance for the firsttwo medals, 
as inchcated. | agree to pay in advance for 
each subsequent shipment ol two medals 
[) Letichete $1600 (99 per medal) as payment lee 
the Fired tate ctvechale brs tolket stirling wher 


CI) Dienchose $24, 00 ($12 per medal as payment for 
the first hoo echale th 24 BT geil ion aber 
Vans 


incit and Locidenn. recent acd apilinable sabes ton | 
Lundertand that | will receive a hardwiead 
case and 4 custorn-made albums to house 
my complete collection at ne additional cost 


Please charge my order to: 
| Master Charge* |] BankAmencard 
Account he. fageraaon Dete 


. Per Mager Chetge, plese ort 
four nurnieers abowe ratte hare 





harm —— = rchietd eclaeaalUi] 
Adress id “ai 

Cy State éip 
Signature - 


rilie! TH ee} aie bias wali 

All subscriptions subject to acceptance by The 
Hamilton Mint— please allow f-8 weeks from the 
dosing date for delvery of your first hay meclals 





The Countries of the World will be minted in two 
Proof editions: Solid Sterling Silver and 24 Karat 
Gold on Silver. Meats from both editions will mea 
sire £omMmM and are guaranteed to contain at leas! 
165 grains of solid steriing silver The 156 medal: 
the complete collection will be minted for suh 
scribers only and issue a at the rate of two medals 
per month. [here is a strictiy enforced limit of one 
collection per siberttler and the absolute closing 
date for entering a subscription in the United States 
s (ictober 31, 19/6 
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47TLAS. A treasury of minted sterling 


aa WORLD'S MOST UNLSUAL 
i faiver medals representing all 156 


-ountries on earth in four hard-bound conti 
nental editions: The Americas, The African 
(_ontinent, Europe and Asia 

Fach medal on both sides, depicts the 
people, character or litestyle of one couniry in 
impressively etaile | bas- reli ef sculpture. [he 
medals are individually struck in the ce it ures. 
id tradition of Fine Art Minting practiced at 
The Hamilton Mint. one of the worl id's s for 
mast private mints. Each Proof medal is pre 
sented in a special transparent capsule to 
forever pre tect the proof quality of the medal 
The capsules fit into colorcoded mounting: 
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THE HAMILTON MIN] 
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tons of the flags of the nations. All four albums 


are penmanentiy housed in a handsome hard 


Wood Presernianon chest 
his collection reoresents rhe L the Tosi 
imbitious undertakings in the history of me- 
+. fie Tt aT ~“tis 
dallic art A strictly Limited Edition in alver 
=e | f eee | =e a. | a eee | 
and Gold-on-silver to be minted exclusively 
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lor advance subscribers [The opportunity t 
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in@ pastmark ed by Oetober 3]. 1974 


Arlington Heights. Illinois 6000 


lad 





This Giant, Library Size 
Authentic Webster Diction 


as $39.95 —Now Only 19.95 


liofial Data OMiee 800-24] 
‘Sa anytime, including «venines 
and weekends, Ask for Operator 
S16. In Georgia Only it is 800-282- 
[433. In Canada it i |-S(M-26!- 
6462. Use your BankAmtericard, 
Master Charge, Amertcan Express. 
Money — 14-Day Free Hea sare iment dgnustardl cht 

pet =e} ary Company, Ime wecutive 
Trial —Phone Toll Free Offices, Dept. NGE-G1, 625 North 


sat C Sige havi — = aor Michigan Avenue, Suite 500, 
800-241-8444 : Hfte dnd ei ri fare Chicago, Jilinos (5)1, and-mauil 








9 Pounds, 2 Volumes, 
1,380 Pages, 158,000 
Detinitions. Recession 
Special —Send No 





Lf Len ae nicaRi, . BT 
Pvabelaiang fay Dt panier pavinent im full with order. In all 

Can you imagine The New Webster Imstances you pay only $19.95 plus $2.00 fos 
International Dictionary of the English Language sping [limo residents please add 4° sales 
as a victim of the recession’ It 6 true, And tat as bas 
the nuotomakert offered rebates to drastically Kecp it for 14 dave al no nak. Thumbthrough it 
improve sales, so docs Webster: announce an a8 Lreqguently as you wish. You must agree that it 
incredible hali-price slash to reduce inventory anu is the most thorough and comprehensive 
avoid the high cost of borrowring Hichonary cover nubhshe d. The one that defines 

his the Lente (brary aire. !-wolume evVeTy subtle nuance of a living pulsating 
| 4B)-page nine-pound 145 000-definitian Nev longuaee, Two huge, handsome volumes that set 
Webster International Dactionary of the English on @ library shelf will add a touch of prace. 
Language—including a |96-page supplement splendor, knowledge mad erudition to your office 
with a 51.000 word Thesaurus of Svnonvmes and or den—or simply return for full refund 
Antonyms. Reeognized as THE supreme arbiter Tou cant lose. Clip out no-msk coupon os 4 
of the Enelish aweakte: Conkdertd to be w reminder, [his reecesion-induced, emergency 
library im itself, Latest 1976 edition, updated to money-raising huill-price offer is fora limited time 
include the newest colloqauialismes. mly and may never be repeated, Write or call 

lo cet vour tree home or office inspection, tend now. Our tol-iree lines are open 24 hours a day 
no money. Samply call (toll freey Webster's dave a weck. Allow 3-8 weeks deliver 


haiti ieee PHONE TOLL FREE 800-241-8444 OR eae ene 
MAIL NO-RISK COUPON TODAY 


The Webster Dictionary Company, Inc., Executive Offices, Dept. NGE-G1, 
625 North Michigan Avenue, Suite 500, Chicago, Illinois 60611 


PYlewer we cif pri iris) of the renowned, wuthoriiative, | F- page pound, | Sh MMA definition, $29.95 list price 
new Webster atecnmatioad) Dictionary of the English Language af the unprecdoiied tow prece of ONLY $19.95"! fla £2 per vet 
Hoe? Crain So (eve. | ander the in til seed |] mh Peli) it woh 1 de ol Vio, WL Pel ao [ul purr hase 
presse. Cin ihat hide AE ew OY hes 


‘Check onet OO | enciose puymen O Bill mv credit-card secauni 


Meuse Print Same —s — American Express 
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There’ only one 
Honda Civic. 


All five of them. 


All five Honda Civic models are very 
different. 

To begin with, there is the basic Civic, 
available in cither sedan or hatchback models. 





Next is the sporty 5-speed CVCC* hatchback, 


the car that got the besi mileage of any car in 
America in EPA mileage estimates? The CVCC 
wagon: combines Civic mileage with unex- 





pecied hauling capacity. And our CVCC 
hatchback and CVCC sedan: great mileage 
coupled with great performance. 

But the funny thing about the Civics is the 
more they're different, the more they're 
the same. 

Same when it comes to mileage; great 
mileage (check the chart at the right). Great 
handling too, because all five Civics have front- 
wheel drive coupled with rack and pinion 
stecring. That means sure-footed traction and 
quick response. 

Same approach to room and comfort. Or to 
pul it another way, all Civics are small on 
the outside, big on the inside. Room for four 
adulis and luggage. And casy to park in spaces 
other cars have to pass up. 


One last thing. All CVCC engine Civics are 
so advanced they meet every federal and 
state emission requirement with absolutely no 
need for a catalytic converter. And they 
can do it while using no-lead, low-lead or 
even regular gas. 

The 1976 Honda Civics. 

The five and only. 

There are over 600 Honda Civic dealers 
all over the country. Test own a Honda Civic 
soon. [t's an unforgettable experience. 


C¥CC. Chie ad Dinette ore Hole ieee ok 
6197S Americana Hie Motor Ca. line, 























Combined mikeege heed on Federal Highway Admanisirsiin ceiinaies: 
SSS icfiy driving, 457% high wey obriving onmaliiine. 
aM ee Sane Seen Hates las toa, bec mee, Serer ele 





What the nid is tne si to. 











Acorn aed CVO are Meonle itedeenerk AT Acetone Hoeelo Mei fin, Ene. 


“Mane acierers weqersied retell price jets tan. beener, brameportadion chacge. opdiemal equipment and diculer's peeopersiion charpes. 
iepond tnenseniesian. The ecto! mileage poe pei wi very depending on the type af diving wea de, power dri ing holes ged ene con's Condilien and apaienal equipment. 


We ask you to compare our imposing list of standard features _ 
with any other car in the world today. Then compare our price. $3,995. 


CVCC* Advanced Stratified Charge Engine, MacPherson strut suspension, side and 
Honda mileage (44 mpghwy/31 cityinEPA rear window defrosters, flow-thru ventila- 
mileage estimates ),' deluxe interior, tion system, tinted glass all-around, power- 
electronic warning system, 5-speed trans- assisted front disc brakes, reclining front 
mission, tachometer, radial tires, big rear bucket seats, wall-to-wall color coordinated 


tailgate with remote release, automatic carpeting, low fuel warning light, protective 
maintenance reminders, AM/FM radio, side mouldings, day/night mirror, locking 
rack and pinion steering, rear window fuel filler door, trip odometer, even a coin 


wiper and washer, four wheel independent box. All standard. 
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uistanding cartography and supero 
aftsmanship Combine to make National 
Ge eographic's new, up-to-date political 
globes the finest instruments of their kind. 
tniking colors and special lettering identity 
156 countries (including 25 that gained 
ndependence this past decade) in 
remarkably clear, readable form 


tae 


oe: 


SUmulates Thinking and Learning 
You ll consult your globe over and over 
again ta follow even 1h in the news. to locate 
piaces thal pop up in business or social 
conversations, to assist youngsters with 
their schoolwork ... or just to study the 
world in its true perspective 

New, Versatile Geometer 

AcCcCoOmMpanying Your globe will be a unigue 
geometer made of clear, durable acrylic. 
This completely redesigned measuring 
device will enable you and your family to 
make dozens of different calculations about 
Our earth—much as professional 
geographers oo 


National Geographic Society 


Deol. 1729, Washington. 0.C. 20013 
Yee pod me he cew Aeterna! Geo rah C OR fire 
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You will-also receive an illustrated handbook 
showing how lo use your geometer, and 
containing an index of 5 485 olace-names 
Keyed to your globe. 


Set on a handsome black acrylic base, your 
globe will acd interest and distinction to 
any room in your house. An aluminum axis 
pin hotder attaches the sohere to the base 
al tne same angie as the earth § inclination 
to tS plane of orbit, For increased 

exit] ity, You Can remove the sphere 


from its base 

Four Models Available 
iWme/ye-inch Glodpe: Scaled al 650 miles to the 
inch, High-gloss sphero molded from durable 


pressed composition board. $29.00 
Twelye-inch (iiuennated Glofe: Features stand 
Sut wividly: placad-nameas ard remarkably easy to 
read on this translucent sphere of polystyrene 
Removable interior Dulb. Detachable six-foot cord 
With Buill-in switch, UL approved: use@e 110 volt 
house current. $40.00 
Sixteen-/nch Globe: Sig- 
nificantly more ceatail 
scaled si 495 miles to 
thee ner 

uides oot 2 round 
biack acrylic base aio 
additional 18-ineh-high 
Moor stand (right) 
$55.00 
Sinfee-ingh 
united Globe: 
Same superlative detail 
and additional floo! 
Stand 23 Feguiar 16-inen 
otoabe abayve— plus 
Hlurminaling teatures of 
the 12-inch iluminatec 
glote above. 578.00 





Sylvania GT-Matic: 
it helps keep the picture 
| looking good 
without any help from you. 
Dees your TV picture same 
times roll over and over? Or break 
up sid¢wiaye? Or change color? Or 


1 Ofrke? Gr [ase conirasi and 
wos our 





























Syivinia engireers hove done 
something aboul problems like 
these with the new GT-Matic I] 
i has special crew that hele 
kere the mdture looking pod 
nutmaticoiy 25 if pote from 

one tO scene OF Channel 

to chunnel, In fact, the 

te l-Matic’” is the first true 
C- AO |USUAL GOOF BEE 
lo 27 million people GTE is the 
phone company. Throuen Glk 
Sylvania, were in television and 
audio. We're inn lit of other thing 
euch a world communication by 
cmfollite 

Whatever were In, Wwe try lo 
Hake it casicr- for people to enjoy 
witching, lestening and talking to 
ench orhet 

Amd that takes hard work 
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AT THE ISLANDS OF HAWAII, A FEAST FOR THE SENSES. 
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THE HAWAII IAN ISLANDS 
ore than a pretty place 3 
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Six Ways you may be robbing 
your body of vitamins. 





Vitamins are essentiol to life nnd mood health henry. After all, vitamins are really 
So vou should try to eat balanced, nutritious meals, lowcost insterance 
When Vou re shopping, cond the (atels, For atree booklet: “Are you robbing your body 
becnuse today muny vitumin-tortitied food of vitamins. write Vitamin Information 
mre Awl ey tale meer ae ormgriment a Lie 

Ohne SLL Pa Fe aes bo iet eroueh uy SLL asre I fT nn | i Roche Lev we Hi be a 
Aents— ht) MNP Bure vou take : Shttey, Ae Jersey OTTO 


Your health & uur comcern. 





Herbert. WV ieth: 
Vioe President-Sales. 


“At Holiday Inn when I reserve a| 
room | get a room. For 20 years now, 
that’s been true.And anything that vectks 
right for 20 years is absolutely amazing. 

| think it’s because of those 152 
Holiday Inn standards that practically 
guarantee that everything does exactly | 
what's expected. They call it no surprises. 
In this day and age, I call it amazing. 

“l always get a bed that's big enough. 
A nice, clean room, And a good restaurant 
that always seems to be open when I want it 
to be. don't even need cash. | can n charge 
my Toom:and meals on the Ee 
agen e@aiaceceelcmelts) 
they say in the ads, ] never  Faaaeeaal 
leave home without it. aS Sie 
“Last-vear | avdled to 
50 cities. [travel for a living. 
Arid: T have only ene thing to say 
to the people at holiday Inn: 

"Thank you.’ 
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6 good reasons (=) why 
your new washer and 

dryer should be a 
Kenmore. 
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Kenmore. Solid as| Sears 


So the leading lady's lovely complexion 
stays lovely —even in the closeups. 

So the red helmets on Channel! 7's 
football game look as good as the red jerseys 
on Channel 9's game. 

So the afternoon movie doesn't fade 
when the sun aes ahi ining in between 


“* Tenith introduces 
Color Sentry. 

The automatic picture 
control system. 


Zenith 's Color 
Sentry does it all for you: 





controls the color 

picture when the scene 
changes, or the channel | 
changes, even when 





the room light changes. 
You get that great Zenith 


HICTuUTre —a LIOmMCcat ICALLY. 








CHROMACOLOR I 


The Aspen wagon performs a 


Simply marvelous feat. It con- 
vinces you that it's a much 
Bigger wagon than It really is. 
(Even people who have never 
owned a wagon will love it.) 
How does the Aspen wagon 
it? Ginique sire, for one 
thing. It carries so much more 
than the little wagons, almost 


The small car at a small price...the unbelievable _/j/ 


as muchas some of the larger 
ones. And the Aspen waqgon's 
ride—based on its unique sus- 
pension system—conveys the 
smooth comfort you d expect 
from bigger wagons. or cars. 
You gett * om and comfort 
you need and want Ina wagon 
... with a more practical overall 
size. The full option list offers 





extra comforts, too: from power 
seats and windows to auto- 
matic speed control. All this 
and a base price that's quite 
agreeably low. Unbelievable? 
Only until you've driven one. 











The problem with the qood luck method of buy- 
ing a TV, is you never know how long your luck 
will hold out Which is why it poys to depend on 
Quasar 








We challenge any other TV 
maker to make this statement. 





In the first § months, our records show that dur 
7? hes Fy ry tis # Y hi ao ora if ak =F i at} seo if 
ng ine warranty period, 3/7. Ol ihe new Lfudsoar 
I ond 1S" diagondl sets with the Service Miser” 
Chassis. required no repcirs. And we challenge 
ony other television maker tomatch that. 

Ask your Ghudcsar dediler for his facts. Then ask 
him toshow you.a Quasar 

That woy, when you buy your next TY, you'll 
finally hove a choice, You can trust the facts. Or 
trust your luck. 


yr a ee or 


(uasar 











When it comes to buying a color TY, « 
the last thing to ron one ade ae 











LAUG at the COLD! 





Its 10° outside... Even getting colder. So you bundle wp in lavers and layers of heavy 
clothes, First with long underwear... then bulky, restrictive thermalwear on top 


Oh, you were warm, all right. Like in a Turkish bath. Because you began to perspire 
rom atl your activity. And perspiring in that mountain of clothes is like perspiring in a 
plastic bag! The perspiration is locked in. So there you are. Wet and miserable. 
| But now, at last, Damart has solved the problem. Because Damart 
invented underwear that keeps you warm, dry and comfortable ne 





















tmhatter how cold it is or how long you stay out, Underwear that's soft 
and light so you can move easily, Underwear that lets the per 
spirition epaporate through so you always stay warm 
anid dry next to your skin 
Damurt does this with a new miracle fabric— 
Thermolactyl. It not only retains and reflects 
your natural body warmth it's knitted to let per- 
spiration out! No other underwear does this! Damart 
Thermolacty! is so comfortable that the Mount 
Everest climbing expedition weurs it. So does the 
Gilencoe mountuin rescue team and the entire 
Chicago Bears Football Club 
Our free color catalog tells the full Damart 
Thermolactyl story and displays the whole 
Damart line for men and women. Send for 
your FREE copy now! 
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There is no warmer underwear made! (= Good Housekeeping. 
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SEND NO MONEY... 

Send for your Free Catalog. Com- 
plete selection of styles and sizes, 
No obligation. Do it now! 


TALL SIZES NOW AVAILABLE 


Ejamart 


Thermawear, Inc. 


WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, 8.H. STORE. (603) 451-4700 














DI 
Archeclogists in Jerusalem and else 
where testify that archeology is proving 
the accuracy of biblical history. Remark 
Bole accounts of arcneogingital Tincings 
in Bible lands will give you renewed 
faith in the Bible Head the Bible's mes 
sape of hope relevant fo the chagte 
times in which we live 































Send for a FREE booklet today 






Vanety: that’s Siew ull 
One- vacations. A 
freewheeling week in 
Watktki is just the first 
choice in this puice to Hawai 
It starts with your private taxi from the 
airport, and includes a Passport to Polynesia 
with free admission to four unique Hawaii 
altrachions. 

Orher-island options are available, 
including a fly drive vacation. And Hawai 
One) offers a host of optional excursions 
around the Neighbor Islands. 


BIBLE ANSWERS, Dept. A- 
Bow 60, General Post Office 
New York. N.Y. 10001 






Please send me, without obligation 


i 
I 
] “Archeology Proves the Bible,” 
I 
! 
I 
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In the friendly skies, its Roval Hawatian | 
Service for you, with exotic drinks, Hawainan Change ot Address? | 
stewards, Polynesian food... all the | ie 
atmosphere of the Islands Please print your new adaress below 
See the Hawan of | 
your cheaace; send for | = 
your free guide toa AE ; 
wide range of | | 
prices and hotels | apesuae | 
=" that are sure | | 
ase —— to melude VOU CITY, ETATE, oP Cops a | 
mee: ~ | And Attach ihe address label Irom your | 
_ | * | ee ee SS eee ee | National Geographic Ninicexie wrapper be- 
Witten Acrlinucs . Cw (WE | low, so your records can be updated six | 
| PO. Box 27, Dept. i | weeks advance notice should be given 
Fill out and send to: | neat ? Nee ) | | 
DAMART, INC. Dept. NG106 | aimee | | | 
1811 Woodbury Ave. 
Portsmouth, N.H. 03801 | SAME | | | 
YES! Rush me your FREE DAMART Catalog... | want to | “ADtaess | | Paste Labe! Here 
enjoy the fantastic warmth of Thermolacty! Underwear,  ——————— = 
& DAMART® exclusive, (| understand there is no obliga: CITY. — | | | 
TON, | | 
a_i | 
— Clip this entire form and mail to: | 
MAME | Our little COTIET of the world. : | NATIONAL GEOGRAPHIC SOGIETY r 
ADDRESS ) ) a WASHINGTON, D.C. 20036 : 
i 7 == | UMITED AIRLINES | 
a ee = 2 Pac 00 TT Lee se ee a ee 


Natural food fiber and your familys health. 


Swwiclerily roel fonel Nherr 
LS Pens. row has! ll cl Wie 
anticles on itis importance to 
LOU formitys ecith [in mec: 
meypers corel mieapeeines. 
The benefits of fiber, The fact 
[. Lee Anon for our 
forty wears that food 
fier Peels thee cblieest iia 
sistem nin soioothhy 
Hone en nieerf 
otis THIS SLC 
iPimeay Aenean 
important rote in 
general health. Arc 
mare im plies. fiber Ls 
irayportcorit tov thie chia 
of the whale family, 
not just ober cahults, | 
These obseri 
Hons Poon Sune 
fio of research on 
retuned food ther 
Gul tf clinica) ewiience 
is not fn. Se for the only 
[hing everyone ages an is 
that food fiber (sof great 
fniportanice (in helping the 
cligestive syusiem requiate 
(erty 
How much is encongh! fs your 
Family qeetileng Che flier t hea 
new’? j 
All the evidence isn't in. But 
LT eco OL So far suggests im 
that many Americans caren wal 
geting enough fiber in 
their normal cliet, 


































Kellogg All-Bran' and 
Bran Buds: ff you're 
conoerted about focel 
Aber and your family's 
hecih, comsicer acdtd- 
Ing Kelloggs All-Aran 
or Bran Burs cerednis 
fo your famiiys cliet. 
Theyre one of the rich: 
at sources of food flber 
ithe Amencan diet, 
And they have an 
hotest uoheat taste 
(heat stens cnuinchy tn 
mil So teak your 
cholce—All-Bran, in 
 shredacd-jorm, or fran 
Buds, morse.s of brn 

me) with aslightly sweeter 
ae laste, We do know food 
fiber is important. 













_AIL-Bran& Bran Buds. 
The high-tiber cereals from 


| 0c Gempery . ff 
Siri Reinga Lmmpany id 





Now you can own a 
SOLID GOLD PIECE 
at an unbelievable price. 


ON VERSE REVERSE 


Sold Lirecvicantal 
J Medallion 


Ta! Tink can bur chili ed gui2 piece a. on m- 
rredthls firic Thi Bicmionnial Gold piso’ wis 
fected os a lined adilnn eactusvely br Amero 
Csin Compaen. Ine. aie ea eueh shoul! beeome 6 
tihied collector’ beni edd beeen @ A Dcgiti- 
ful gift to loved ones oF an eo family betloom te 
and oo a 
tls beewiihiol piece im proof-iike Anish 


bo for chilean end Gendehiniren. A 
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Fite: Diet fa iit on The rene ef po, ee eee | 
Ra aght to eehiieee the oie eo ey ico 
BMERICAY CON COMPANY, (i © 1S PENTA PLO 
fStiam Gary. CaALir. + Tei4 
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e organ that 
thinks it's 
an orchestra. 











pan with our fon aeenis kit. 


Chances are, you've alreacy 
enjoy ed most of the cool 

lime adventures wi ithin a 
jiXtmile radias of your Horrid. 

Now, you'd like some 
new experiences. Something 
beyond the limits af 
earthbound travelers, 

Beache 
baron can expand your 
adventure horizons. Sweep 
you to 8 wide new spectrum 
of events, activities and 
experiences 

The solitude of a 
Wilderness & amping trip. The 
nostilri of aride ona 
ramantie old riverboat. The 
savory denent of a remonal 
dian cooked where the recipe 
was born. The fulfillment of 
seeing unseen stethts for the 
very first. time. 

The Beecherait Baron 

n take you to food times 


“atts far-reaching 


located near all the major 
AIT POrts 1 Ths CoOUNcry... or 
those thousands of airports 
the airlines don't serve, And, 
on man} of those trips, you'll 
use jess fuel than a standard 
SiZe Car, 

The Baron is a limiterd- 
production sirerat. Beech 
carefully blends meticulous 
handeraft: ing with the most 
el Vee manufac Lirinie 
processes, The e cabin ¢an be 
styled to reflect your 
individtal tes te in matters 
ot elegance, comfort and 
convemence. 

Wheat better way to get 
your good times off the 
ground. 

Just to ret you started, 
we ve put together an 
updated and expanded 
version of our popular 
Reecheraft Adventure Kit. 


You ll find tt an 
informative, entertaining 
qmuide to out-of-the-ordimary 

iaces-and events in the U.S. 
Ve'd like to send you one 
freeof charge: 


But we do unre yi 
is on your letterhead instead 


We'll send your Beorheraft 


| 

| 

| Adventure dit by return mail, 

absolutely fire And we know 

| you'll like i 

| Write to Boe ch Aireraft 

| Larparnticn, Lhe prurient AL, 

| Wichita, Kansas 07201, 
Phense teicher, 

: Adress, occupation, and _. 

| 

| 

| 
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Beecheralt Baron S&P 
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Two camments on our ol sittation 
(me looks at the size of new dis- 
coveries. The other is awed by our 
total appetite for oil, Which view is 
most perceptive? 

Che North Slope strike was Americas 
greatest recent off find; 9,6 billion 
sure barrels; And 26 trillion cubic 
fect of natural gas: In 1977 Lhe 
will begin feeding us half a mullion 
barrels a day, increasing to 2 million 
by 1980). And plans to pipe in natural 
pas are being made. So people ask, 
“With reserves. like this around, is 
there really an enérey problem?” 


are 
Lia. 


Others. cite Our masnve Use of pétro- 
icum, Over 16 million barrels daily 
Nearly 40% imported. And 21 tril 
lion cubte feet of natural pas, one 
trillion feet imported. They point out 
that the North Siope’s 9.6 billion 
batrel reserve 13 less than 2 years pre- 
cent oi] consumplion. We've no 
guarantee of another major find. Werth 
petroleum and natural pas currently 
providing close to three-fourths of 
our energy, 


lcre 1 conccm 


Suincly we will find new oil and na 
tural gas. But demand is growing so 
fast that new discoverics may no! 
keep pace. (il and natural gas may 
be scarce, priced out of sight within 
Cur childrens lifetime. We. must be 
fin jooking to the future now with a 
realistic and definitive national 
energy policy. A blocpnot that ae: 
fines the rights and responsibilities of 
CONSUMES, Producers, povernment 
1. policy that encourages these bodies 
to develop and use energy 
for long-term economic and environ: 


mental well-being of the mation 


me 0 aft om 


Caterpillar machines und engines are 
uscd to mine fuels, prepare plant 
sites, power drill rigs, build pipeline: 
restore mined land, We believe a re- 
epansitle national energy policy is 


essential to Americas growth 
There are no 
simple solutions. 
— Only 
intelligent choices, 
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“America’s daily 
oil consumption 
exceeds 

16 million barrels.” 







































A A Walon 6 spatous, A sedan is 
eomfortable. The Toyote 5-Closr Wagon 

hinks t's both. And if is. 

Tne outside looks like a sporty waoor| 

The InSIe Nes hike Cur | au Fay secan 

A quality wagon with sectan canifort 

You got it, The Toyota Coroite Wagon 
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The best of both worlds 
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